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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible у útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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OUR dealer 
recommended ап 
Ediswan Valve. 
He was on safe ош 
he knew—tho’ perhaps 
ou did not—that the 
diswan he offered you 
had already passed its 
proficiency tests. He 
might have told you— 
if he did not—that every 
single valve that leaves 
our .works . goes out 
through thetesting room. 
And unless the testing 
room is satisfied, it does 


‘The 
First Valve 


T ever made was 


produced in 
the Ediswan 
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. Остовкв 1, 1924 
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This hap- 
ens because Ediswan 
ave a reputation that is 
trusted wherever broad- 
casting is known. It was 


not get out. 


that reputation your 
dealer had in mind. It’s 
that reputation you will 
think of next time you 
are getting a valve. 


Ediswan Valves will bring the best 
out of your wireless set—get some 
on the way home and enjoy better 
programmes from to-night onwards. 


All dealers sell them. 


THE EDISON SWAN ELECTRIC CO.. LTD., 
QUEEN VICTORIA ST.. LONDON. EC4 
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WHAT OF IHE FUTURE? 


OUR OFFER OF £500 TO DEFEND THE AMATEUR. 
By THE EDITOR. 


HOSE who were present to hear 

the address to the Radio Society 

of Great Britain delivered by 

Dr. Eccles, the President, on 
Wednesday last, will not easily forget that 
occasion. 

Apart altogether from the actual words of 
the address, there was conveyed throughout 
a note of warning which amateurs will do 
well to heed. We have at last had brought 
to our notice in a forcible manner the present 
position of the amateur with a hint at what 
his future fate must be if determination and 
concentrated effort is lacking in the future. 
` It is true that most of us who have made it 
our business to watch carefully events of the 
past year or two have realised that by 
gradual and sometimes apparently subtle 
means the amateur's position has been steadily 
undermined and weakened by those whose 
interests are antagonistic to the prosperity 
of the amateur or who, if not themselves 
antagonistic, have been coerced into that 
attitude by external pressure from powerful 
influences. 

The time has passed when diplomatic 
and polite methods with the Post Office 
authorities can suffice to retain for the 
amateur the recognition and consideration 
which he has not only earned by his work 
and contributions to science but which is 
also his by right. The art of diplomacy is 
a weapon which should not be despised, 
but at the same time it is an indication of 
weakness if diplomacy is still resorted to in 
cases where its limitations have been made 
apparent. 

The possibility is very naturally suggested 
that the necessity may arise for a test case 
to be fought by the Radio Society in support 
of the amateur's rights. The Wireless 


World has therefore offered to support the 
Society to the extent of Five Hundred 
Pounds in the event of such a case being 
brought to court. 


Rather more than a year ago The 
Wireless World and Radto Review issued 
a word of warning when it became obvious 
that a change in the position of the amateur 
was impending, and in stating what we 
believed to be the situation at that time, we 
used the following words: '' The amateur's 
war has not yet begun, but that it may com- 
mence at any moment and that it will be a 
fight for his very existence should be 
apparent to anyone who is watching closely 
events which concern the official position of 
amateur experimenters.” 


Perhaps a year ago these words may have 
seemed a little premature, but in view of 
present conditions in the amateur world it 
cannot be said that they exaggerate the 
situation to-day. 


“What of the future?” we may ask, 
and " How can we avert these disquieting 
possibilities ? " Only one solution presents 
itself. This is for all amateurs, whether 
as individuals or as collective organisations, 
to show complete unity of purpose in the 
efforts which must be made to maintain 
freedom for experimental work and enter- 
prise. The amateur is far too numerous to 
be over-ruled and denied what is lawfully 
his.right, if only he determines to assert 
himself. 

However desirable independence of action 
may be on any other matters of amateur 
concern every individual and every party 
must give whole-hearted support to 
strengthen the position of the amateur 


. community as a whole. 
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Fig. 1. -Circuit for testing the aptitude of different 
crystals for generating or amplifying. Fig. 2. Char- 
acteristic curve of a suitable specimen of crystal. Г 


jw THE WIRELESS WORLD AND RADIO REVIEW 


OCTOBER 1, 1924 


THE CRYSTAL 
AS A GENERATOR 
AND AMPLIFIER. 


By VICTOR GABEL. 


HE first account published in English of the work of the Russian engineer, 
O. Lossev, in producing oscillation and amplification by means of crystals, 


appeared in The Wireless World and Radio Review of July 11th last, and since 
then references have been made to the same subject in other journals, both 
in this country and in America, but no additional information has been 


disclosed. 


In this issue we have pleasure in giving publication to a further article, 
contributed by an engineer in Russia who is closely in touch with the work 
done by Mr. Lossev and others in that country. This article discloses all that 
has so far been recorded by way of observations on the action of the crystal 
and methods are given for testing crystals for oscillating properties, whilst 
in addition practical details are supplied on how to prepare crystals for the 


purpose. 


In addition, the author supplies a number of circuits and explains 


their operation so that the experimenter is provided with definite data to 
work upon in investigating further these extraordinarily interesting pro- 


perties of the crystal. 


PART from the immense possi- 

bilities which this epoch-making 

discovery of a new application of 

the crystal foreshadows, the 
experiments now being conducted may 
lead to some light being thrown on the theory 
of operation of the crystal during the process 
of detecting, a subject which is not yet fully 
understood. The pioneer work іп these 
experiments is due to a Russian engineer, 
О. Lossev, and the following theories, 
which are the result of his experiments, may 
serve as a guide to those expenmenters who 
are sufficiently interested to pursue the 
subject. 


Selecting the Crystals. 
It has been found that the best and most 


consistent results are obtainable when a 
zincite crystal is used іп conjunction with a 
carbon contact, the oscillations once pro- 
duced, remaining very stable and continu- 
ing without readjustment for indefinitely 
long periods, although the initial adjustment 
of the contact is rather more critical than is 
usual for ordinary detecting. The combina- 
tion using a steel point also works satisfac- 
torly. A copper contact used with zincite 
gives very poor results, whilst aluminium 
contacts are still less satisfactory. 

The results obtained with other crystals, 
including galena, pyrites, carborundum and 
molybdenite, were very inconsistent, all 
of them oscillating badly or giving 
no results at all. It was found possible to 
obtain oscillations with the ordinary coherer, 
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and even with a microphone contact, but 
they were very unstable. 


Circuit for Testing the Crystal. 


The following observations relate exclu- 
sively to zincite with carbon or steel points 
in contact. In order to understand the 
physical causes and the conditions necessary 
for the generation of oscillations with a 
detector contact, it is necessary to be 
acquainted with the characteristic of the 
crystal contact. The diagram, Fig. r, 
shows how this curve can be obtained. The 
detector which is under test, is shown at D, 
whilst agalvanometer A measures the strength 
of the current which passes through the 
detector. A resistance of about 100,000 ohms 
is for voltage measurement in conjunction 
with a galvanometer V, 7! being a resistance 
of 1,000 to 5,000 ohms, and B a battery 
across which is shunted a potentiometer P, 
which should have a resistance of approxi- 
mately 800 ohms. The inductance and 
capacity of the oscillating circuit into which 
the detector may be introduced by means 
of the switch S, are represented by L and 
C respectively. Employing this circuit, it 
is possible to determine the aptitude of 
different crystals for generating and ampli- 
fying. 

It is, of course, well known that only 
certain points of a crystal are suitable for 
detecting and these must always be found 
bv experiment. The same may be said 
concerning generating, for not only are 
oscillations only produced when contact is 
made with certain suitable points, but it is 
impossible to obtain even a compromise 
elsewhere. It might be thought that gen- 
erating and detecting points would coincide, 
but in general, such is not the case, the 
circumstances favouring the production of 
oscillation not necessarily agreeing with 
those needed for efficient detecting. 


Assuming that it is desired to find the 
generating point оп a really sensitive 
crystal utilising the circuit shown in Fig. 1, 
it is necessary first to close the switch S 
and to adjust the potentiometer so that from 
about 6 to 12 volts is placed on the detector. 
By searching the different points on the 
crystal with the contact wire, the generating 
punt will be found when a note is heard in 
the telephones. If the note remains pure 
and steady and does not change in tone 
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during an interval of one minute, it is an 
indication that the point is a sensitive one. 
By cutting out the switch S, it will be 
possible to obtain the characteristic of the 
detector, showing graphically the relation 
between the applied potential and the 
current. 

In order to obtain plotting points for the 
curve, the applied voltage is regulated through 
the agency of the potentiometer, commencing 
from zero and noting at each change on A 
the value of the current ;, and on V the 
voltage. After reaching a current reading 
of about 5 to 6 milliamperes the measure- 
ments obtained can be marked on squared 
paper after the manner shown in Fig. 2. 
The current values are marked off along the 
axis of the abscissa, and the voltage along 
the axis of the ordinate. The resultant 
characteristic provides not only the direct 
corelation.of V and : but also enables the 
detector to be regarded as a conductor 
possessing changing resistance properties. 


By referring to the characteristic illus- 
trated, it will be observed that the resistance 
between the points O and a remains approx- 
imately the same, after which it diminishes 
and becomes zero, when the current is equal 
to O B, whilst after the point B, for instance, 
at C, the resistance becomes negative. As 
a physical quantity, negative resistance has 
no significance, but the expression 15 accepted 
in mathematical physics where negative 


resistance is introduced as an algebraical 


quantity. It will, of course, be appreciated 
that the steeper the slope of the curve, the 
greater will be the change of resistance value. 
In view of this it may be assumed that the 
resistance of the generating point to weak 
currents is high and positive, after which 
it diminishes to zero and then becomes 
negative, the negative value increasing up to 
a certain point, after which it gradually 
diminishes again, as the curve shows. 


If the current : passing through the 
detector is at first weak and then gradually 
increases, the detector will at first act as 
an ordinary positive resistance, that is to 
say, it will absorb the energy equal to 2 К. 
This will continue until the current passes 
over the point B, after which the absorption 
of the energy is equal to 22 (— №) or 3? R will 
become negative. When this state of affairs 
is reached, the energy will no longer be 
absorbed, but will, on the contrary, be re- 
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turned or added to the output, so that the 
detector becomes a source of energy. In 
the event of an alternating current being 
present in the oscillating circuit LC (Fig. 1) 
whilst the potential is adjusted on the de- 
tector contact so that the detector works 
on the steep portion of the characteristic, 
then the detector commences to amplify 
the oscillations in LC, maintaining and 
increasing the oscillating current. 

This effect can, obviously, only be pro- 
duced when the detector is operating upon 
the negative portion of the curve. Thus, by 
suitably adjusting the applied potential, it 
is possible to attain such a state of balance 
that on the one hand the received oscillations 
are amplified, and on the other the amplified 
oscillations take place partly in the position 
of the negative and partly the positive 
resistance, when a simultaneous operation of 
amplifying and detecting can be obtained 
with the same crystal. 


Practical Details for Heating the Zincite. 


In the case of a bad specimen of zincite, 
the crystal may be greatly improved by being 
fused in an arc. This is best accomplished 
by placing the crystal on a carbon or iron 


Fig. 3. . A simple type of detector suitable for giving 
good adjustment. 

plate, and sprinkling it with manganese 

dioxide. An arc is formed between the 

crystal and the carbon electrode, the 

process being watched through а 

dark glass. When the crystal is fused 


into an oval mass it 1s left to cool, after which 
the non-conducting crust which will be found 
to have formed on the surface, 1s cleaned off 
and the crystal is mounted into a cup with 
fusible metal in the usual way. The resist- 
ance of a crystal after being prepared in this 
manner is reduced about seven times. 


The Crystal Holder. 


For the convenience of the operator, it is 
advisable to pay special attention to the 
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construction of the detector holder. A type 
recommended is that shown in Fig. 3. The 
contact wire, which should be twisted at the 
top into a spiral of about two turns, with a 
diameter of approximately 7 mm., should 
be made of hard steel not larger than 
No. 34 S.W.G. The crystal should be 
mounted in a cup the inner diameter of 
the cup being such that when the crystal is 
placed near the edge, and the cup rotated, 
fresh points of contact will be brought 
opposite the steel wire. It should be noted 
that the crystal is connected to the positive 
pole of the battery and the wire to the nega- 
tive. As it is essential that the detector be 
protected from vibration, it would be 
advisable to place a rubber or cloth pad 
underit. When searching for the generating 
point the contact wire should not be pressed 
too hard upon the crystal. 


Explanation of the Action of a Crystal 
Detector. 


It is known that conductors. possessing a 
negative resistance are generally able to self- 
oscillate. Chief among such conductors the 
arc, possessing a characteristic greatly re- 
sembling that of the detector, calls for 
special attention. The similarity of the two 
characteristics gives rise to the thought 
that the action taking place іп the arc, and 
at the contact of the detector, must be similar 
in physical respects. Experiments and tests 
carried out by the author have partly corro- 
borated this theory. As early as 1921 
Hoffman surmised that the rectifying action 
of the detector might be explained by 
electronic discharges arising in consequence 
of a high gradient of potential at the point 
of contact. The formation of the arc may 
be represented as in Fig. 4, where a section 
of a contact greatly enlarged 15 shown. 


ПЛ? Ms 

Fig. 4. An enlarged section of an arc, and it is sug- 
gested that the action of a crystal detector is due to 
an electron discharge, in some respects having similar 
properties. 


As the surface of the crystal is always 
rough, it might happen that the end of the 
wire or the carbon might make contact ona 
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sharp projection of the crystal adjoining a 
depression. Due to the fact that the ohmic 
resistance at the point of contact is very 
high, whereas the difference between the 
contact wire and the neighbouring points of 
the crystal is small, there may arise, if the 
current be strong enough, such high gradients 
of potential that electron discharges become 
possible. This suggestion is roughly out- 
lined in Fig. 4. These discharges, although 
resembling the arc, differ from the latter in 
that the electrodes are not incandescent. 
For the formation of an arc the electrodes 
must be made red-hot either through previous 
mutual contact or through a discharge at 
high pressure. For the arc this “ puncturing 
pressure " is about a hundred times higher 
than that needed for its maintenance. 


The Effect of Temperature on Crystal 
Adjustment. 


Experiments show that this relation in a 
zincite detector is between two and three. 
The difference may be explained by two 
causes—(1I) the contact point is heated by 
virtue of its resistance to a temperature 
sufficient for a high potential to be unneces- 
sary for a discharge to take place, or (2) the 
conditions favouring the discharge of electrons 
are different at such small distances. In 
experiments undertaken with the object of 
investigating this matter the generating 
contact was heated by means of a wire 
spiral heated by a current, the spiral being 
placed at a distance of one millimetre over 
the surface of the crystal. The results 
proved that the contact is very sensitive to 
changes of temperature, and a generating 
point found at normal temperature lost its 
Peepers when the spiral reached dull red 

eat. 

A further result of these tests, however, 
was of considerable importance, for it was 
found that sensitive points discovered on 
the crystal when the spiral was at dull red 
heat possessed, under normal temperatures, 
a very high maximum voltage. At the same 
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time the characteristic no longer indicated 
a negative resistance, and it became flatter 
and considerably lower, whilst the voltage, 
which corresponds to the highest point of the 
characteristic (point B, Fig. 2) fell much 
lower. Different characteristics taken at 
different degrees of heating showed in general 
that even small variations of temperature 
seriously affected the shape of the curves. 

With one sample of zincite it was noticed 
that a current of 6 milliamperes was sufficient 
to make the characteristic lose its peak, 
which reappeared, however, after a time if 
the detector was not subjected to the 
influence of the current. This extreme 
sensitiveness to changes of temperature 
tends to confirm the suggestion previously 
made as to the difference in the conditions 
of the formation of the arc and the electron 
discharge of the crystal detector. The arc 
has a temperature of about 3,000 'deg., 
whereas in the case under discussion it would 
seem that the action takes place at a 
temperature of not more than 100 deg. 

There is, of course, the possibility that 
the electrodes of the detector may become 
heated by the action of the applied current. 
This observation suggests that care should be 
exercised when searching for a generating 
point to avoid passing an excessive current 
through the detector, as much time might 
be lost in a fruitless search under altered 
conditions. A current of 8 to 10 milli- 
amperes can heat the points of contact to 
such an extent that the whole nature of the 
crystal may undergo a change. 


Working the Crystal Contacts in a 
Vacuum. 


In any event, such an overheated point 
would completely lose its property as a 
generator. It seems probable that, if the 
whole detector were placed in a high vacuum 
to prevent any of the electron energy being 
dissipated in air, the electron flow, and at 
the same time the oscillation energy, might 
be amplified. 


[Гле concluding instalment of this importam article, appearing in 
the next issue, will give numerous practical circuit arrangements.| 
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OF THE SCIENTIFIC 


AMATEUR.* 
LATEST DEVELOPMENTS UNDER THE WIRELESS TELEGRAPHY REGULATIONS. 
Ву Dr. W. Н. EccrEs, F.R.S. (President). 


HE Radio Society and its Affiliated 
Societies comprise every kind of 
amateur—the home constructor 
who has fallen a victim to the 
fascination of making or improving tuners 
and amplifiets, the ripe enthusiast who 
welcomes morse as much as music and 
constructs reflex circuits and other modern 
marvels, and the matured transmitter who 
fishes in the ocean of space and learns the 
ways of the waves in our ever-changing 
atmosphere. By uniting all these the 
Societies will surely gain in strength as time 
goes on. At present the Radio Society 
consists of about 800 ordinary members and 
over 200 Affiliated Societies and is governed 
by a Council and by a General Committee. 


THE INFLUENCE OF BROADCASTING ON THE 
AMATEUR POSITION. ! 

The advent of broadcasting has greatly 
augmented the ranks of the amateurs, 
especially those interested in building and 
experimenting with receiving apparatus. 
As broadcasting flourishes so will the number 
of amateurs increase. It is inevitable that a 
large proportion of these amateurs will in 
due time desire to supplement their know- 
ledge of receiving apparatus by actual work 
with transmitting apparatus. We hope to 
see them join the Societies early and climb 
through the various stages into the Trans- 
mitter and Relay Section and thereby enter 
the ranks of the ¢/ite in the amateur move- 
ment. 

We of the Society think that one of the 
most lasting benefits of the spread of broad- 
casting—a benefit much less ephemeral than 
the music and the speeches—lies in the 
stimulus it is giving to the study of electrical 
things; and from this point of view broad- 
casting is an immense force attracting the 
quicker minds of every country towards 
physical science. We think this is highly 
commendable because we know that the 


* Delivered on Wednesday, September 24th, 
1924, at the Institution of Electrical Engineers. 


spread of a knowledge of electricity and the 
cultivation of electrical skill (for which there 
is no better medium than wireless) is in the 
widest sense of the utmost national value in 
this glowing morning of the electrical age of 
mankind. 

Since the time when Admiral Sir Henry 
Jackson, my predecessor in office, gave the 
first autumn Presidential Address, the custom 
has grown up of employing the occasion to 
tell members and the public of the recent 
joys and sorrows of the Council. I shall take 
advantage of this custom to-night. 


THE INTERNATIONAL CONGRESS IN PaRis. 
First of all, I have to inform you that the 
Society had the pleasure last Easter of taking 
part in the International Congress in Paris, 
held under the Chairmanship of Mr. Hiram 
Maxim, which led up to the formation of 
the International Amateur Radio Union. 
Mr. Marcuse, the Hon. Secretary of the 
Transmitter and Relay Section, represented 
the Society in Paris and was elected to the 
International Committee which js to meet 
next Easter to draw up schemes for inter- 
national amateur work. Since the formation 
of the International Union, Mr. Marcuse has 
been travelling in America and Canada. He 
came back with a message from the Canadian 
Radio Relay League, worded as follows :— 
“ Please convey our greetings to the 
Radio Society of Great Britain with con- 
gratulations on their achievements. We 
also congratulate the Transmitter and 
Relay Section on their wonderful success 
in the transatlantic tests and take this 
opportunity of expressing our desire for a 
stronger affiliation between Great Britain 
and the Colonies for the general benefit 
of amateur radio." 


A Curious RESTRICTION. 

Very shortly after these events the Post 
Office began to issue their permits to trans- 
mitters with new and unexpected restrictions 
printed upon them. The one striking directly 
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at the international co-operation of amateurs 
just described is numbered 7 on the printed 
permits. It reads :— 

“ Messages shall be transmitted only to 
Stations in Great Britain or Northern 
Ireland which are actually co-operating 
in the licensee's experiments and shall 
relate solely to such experiments." 

I will read to you what the Electrician, 
one of the most important electrical journals 
of the world, said about it :— 

“А Curious RESTRICTION.— Тһе per- 
mits to transmit, which are now being 
issued by the Postmaster-General to wire- 
less experimenters and amateurs, contain a 
condition and limitation which is likely to 
give a good deal of trouble and whose 
precise object is not altogether clear . . . . 
How is it to be ascertained that the energy 
transmitted is passing within the frontiers 
of Great Britain and Northern Ireland and 
no further? . . . . Again, what exactly is 
the aim of the restriction ? If only experi- 
mental messages are sent there can be no 
objection to whoever will receive them, 
and in the possibility of reception in un- 
expected places lies a good deal of the use 
and interest of this class of work. But 
quite apart from these points, the imposi- 
tion of such a restriction, except in so far 
as it relates to what is sent, seems to us 
unjustified, not the least because it may 
have a harmful effect on the development 
of radio communication." 

I call attention to the words in this criti- 
cism :—'' іп the possibility of reception in 
unexpected places lies a great deal of the use 
and interest in this class of work." This is 
so obviously true that the Society got into 
touch with the Post Office in order to eluci- 
date the matter. We are given to under- 
stand that the printing of the restriction on 
the permit was merely embodying a practice 
already recognised ; and that each experi- 
menter desiring facilities for foreign com- 
munications should furnish particulars of the 
experiments and evidence of an arrangement 
for co-operation by a foreign or colonial 
station or stations. Our comment upon this 
is that it is impossible to make arrangements 
for receiving from unexpected places and 
acknowledging the receipt. 

How THE REsTRICTION HAMPERS PROGRESS. 

I think the restriction may have been con- 
ceived without information of the methods 


necessary for carrying out this very valuable 
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wireless range finding. For example, during 
the past few weeks very strong signals have 
been received in London from a powerful 
amateur station in the Argentine. The right 
thing for any English amateur to do would 
be to reply instantly and endeavour to get 
into touch on the same wavelength after 
making sure that he would cause no local 
interference. If he succeeded and made 
records of the variations of signal strength, 
he would have contributed something to 
wireless progress. But, according to the 
new restriction, he would thereby be en- 
dangering his permit. As the Electrician 
says :—'' What is the aim of the restriction ? 
If only experimental messages are sent there 
can be no objection to whoever will receive 
them." I agree. It makes no difference 
whatsoever whether a message is addressed 
by a Sheffield amateur to a man in the Shet- 
lands or a man in Dublin, yet the latter 
would be a breach of the permit. It makes 
no difference because the same waves go 
forth in the same all-round way whatever : 
morse call sign is put at the front of the 
message. 


Is THE RESTRICTION DuLy AUTHORISED ? 

I cannot imagine that international ameni- 
ties can be assisted by any restriction that 
asks a British amateur to turn a deaf ear to 
his brother amateur in other countries who 
is not under such a restriction and will not 
understand it. The Council have received 
so many protests from members all over the 
country that they have had to enquire under 
what Act of Parliament and for what national 
or other reasons this limitation of a licence- 
holder's liberty is imposed. They have 
found no answer and they have concluded 
that such a restriction would destroy one 
branch of research, would prevent the 
development of friendly .relations between 
amateur workers in this and other countries, 
and would tend to isolate the British amateur 
from international co-operation with the rest 
of the active world. 


THE AMATEUR AND SHORT-WAVE TRANS- 
MISSION. 

It may not be generally known that the 
volume of continental amateur transmission 
that can now be heard in this country from 
dusk to midnight is vastly greater than the 
whole volume of our own amateur trans- 
mission at all hours. At this point one 
cannot reiterate too forcibly that it was the 
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amateurs who discovered the valuable 
properties of short waves across long dis- 
tances. Up to three years ago the com- 
mercial companies and the experts thought 
that short waves were no use for long ranges. 
Then the amateur stepped in and bit by bit 
extended the range across which one could 
communicate with another. Two years ago, 
as a result of the Radio Society’s trans- 
atlantic experiments, the incredulous ones 
looked into the matter. Then the engineers 
of the Marconi Company, by using larger 
powers and reflecting screens, developed the 
Beam system, which, it is hoped, will afford 
many parts of the Empire a service of high 
speed telegraphy. In view of these very 
recent triumphs of the amateur, this seems 
quite the wrong moment to introduce 
restrictions which will push the British 
amateur off this field of discovery and leave 
it to the amateurs of other nations. 


THE WIRELESS TELEGRAPHY ACT AND ITS 
INTERPRETATION. 

The restriction and the discussion have 
called great attention to the Wireless Tele- 
graphy Act. The Act seems very clear and 
I propose to give you my reading of it. First 
notice that the expression '' wireless tele- 
graphy " is defined to mean any system of 
communication by telegraph without the aid 
of any wire connecting the points from and 
at which the messages for other communica- 
tions are sent and received. The main 
object of the Statute is to protect the State 
monopoly of the electrical transmission of 
messages or communications between in- 
dividuals. A second object is to establish 
contro] over the sending and receiving of 
messages inasmuch as transmission by wire- 
less telegraphy was thought to be a possible 
source of danger to the State in certain 
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events, especially war. Another object is 
to obtain such control as will minimise the 
interference of one user of wireless with 
another. All these aims are just and 
necessary. They are to be obtained by 
prohibiting persons from establishing any 
wireless telegraphy station or installing or 
working any apparatus for wireless telegraphy 
except under licence from the Postmaster- 
General. | 

Two very important provisos are made in 
the Act. The first, which governs the whole 
Act, is that “ nothing in this Act shall 
prevent any person from making or using 
electrical apparatus for actuating machinery 
or for any purpose other than the trans- 
mission of messages." In other words, if 
the purpose of a piece of electrical apparatus 
is not the transmission of messages it need 
not be licensed. This provision is obviously 
a necessary one, for otherwise every piece 
of copper wire wound into a coil and every 
pair of metal plates fixed up as a condenser, 
would need to be licensed, which would 
reduce the Act to an absurdity. 


The second proviso is that when a British 
subject wants a licence for the sole object 
of conducting experiments in wireless tele- 
graphy, that is, in communication to a 
distance, a licence shall be granted to him 
as his right. But he must prove to the 
satisfaction of the Postmaster-General that 
his sole object is to conduct experiments ; 
that is to say, he must not have the 
intention to transmit messages for money, 
must not intend to interfere with other 
users of wireless maliciously, and must 
not intend to do anything dangerous to the 
State. This is the amateurs' Magna Charta. 


(To be concluded). 


FORTHCOMING TRANSATLANTIC SHORT WAVE TESTS. 


Reference has been made in a recent issue 
to the probability that long distance com- 
munication by amateurs on short wave- 
lengths will produce some remarkable results 
during the coming autumn and winter. 
Notification has already come to hand of 
two or three cases where two-way trans- 
mission extending over considerable periods 
of time have been established between this 
country and the United States and Canada. 
That which last year was an achievement 
of acomparatively few individual amateurs in 
this countrv is this winter likely to be a 


fairly general experience amongst a large 
number of transmitters. 

The Transatlantic amateur tests arranged 
to take place in October will be certain to 
arouse enthusiasm amongst those who 
hitherto have not made any determined 
effort to communicate over such great 
distances, and the experience that will be 
gained during those tests will no doubt result 
in fairly efficient communication being estab- 
lished during the rest of the winter by a pro- 
portionately large body of British 
amateurs. 
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THE SUPER-SENSITIVE SET. 


This three-valve receiver gives a remarkable degree of amplification with 
good selectivity. The receiver is simple to build and easy to operate. 


By W. JAMES. 


HIS receiver has three valves, 
giving one stage of high frequency 
amplification, rectification, and one 
stage of speech frequency amplifi- 
‘cation. Telephones may be connected to the 
detector or a loud speaker to the last valve. 

The valve employed in the high frequency 
‘Stage is а Marconi-Osram D.E.5 В, a new 
valve which has a voltage amplification 
factor of 20, and an impedance of 25,000 
ohms. The valve requires a filament current 
of 0-22 ampere at 5 volts, and the anode 
current is only т mulliampere when the 
anode voltage is 80 volts and the grid 
voltage zero. It appears to be a much better 
valve for high frequency amplification than a 
general purpose valve (such as an “ R” type), 
«уеп though the latter has been specially 
chosen for Н.Е. work. For instance, it 


consumes about one-third of the filament 
power, has a much lower impedance, and 
has an amplification factor about 2% times 
that of an R type valve. 

I have found it advisable to employ a 
circuit which can be adjusted to neutralise 
the effects of the capacity which exists 
between the elements of the valve and 
between the wiring. Опе effect of capacity 
coupling is to pass energy from the anode 
circuit to the grid circuit. This acts in much 
the same way as ordinary magnetic reaction, 
which might, for example, be provided by 
correctly coupling a coil connected in the 
anode circuit to one connected in the grid 
circuit. The energy which is passed from 
the anode circuit to the grid circuit increases 
the signal strength, which is a desirable thing 
so long as the amount of amplification can 
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be controlled. But with ordinary methods 
of amplification adjusted to give good 
efficiency, strong oscillations are usually 
generated when the anode and grid circuits 
are tuned to the same frequency. Thus the 
oscillations appear in the aerial, and are 
radiated to the annoyance of other listeners. 

In addition, speech is distorted when the 
circuits of the receiver are oscillating, or on 
the point of oscillating. | 


METHODS OF OBTAINING Соор HIGH FRE- 
QUENCY AMPLIFICATION. 

There are two good methods of arranging 
the circuits in order that the effects of the 
unwanted capacity coupling may be mini- 
mised. These have been fully described in 
previous numbers of this journal.* The 
receiver described below is connected in such 
a manner that either of the two methods 
may be employed. 

A holder consisting of a piece of ebonite 
with five valve sockets is wired іп 
the circuit, and plug-in units for various 
wavelengths may be fitted in this socket. 
The plug-in unit consists of a holder having 
five valve pins, and carries two basket coils, 
which form a fairly closely coupled high 
frequency transformer. The two schemes of 
connection are shown in Figs. 1 and 2. 


NEUTRALITINO 
CONDENSER 


н. ОЄТЕСТОА 


Fig. 1. 


This figure shows опе of connecting the high 
frequency transformer to the holder. The holder has 
five pins which fit in five sockets, marked 1 to 5. 


In Fig. і one basket coil (which forms the 
primary winding) is connected to pins 1 and 
2, and the second basket coil (which forms 
the secondary winding) is connected to pins 
4 and 5. Pin 3 is connected to a point on 


* June 25th, 1924, page 358. 
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the secondary winding. It will be observed 
that the sockets in the holder are wired in 
such a way that when the holder is fitted in 
the socket the primary winding is connected 
between the anode of the first valve (H.F.) 
and the positive terminal of the high-tension 


PRIMARY 


М.Р. o&TÉcron 


Fig. 2. 
. Another method of arranging the high frequency trans- 


former. With this arrangement the primary winding 

has a centre tapping. In the arrangement of Fig. 1 

the secondary winding is tapped. See also the 
photographs. 


battery, and that the secondary winding is 
connected across a tuning condenser in the 
grid circuit of the detector valve. One side 
of the tuning condenser is, therefore, con- 
nected to the grid condenser and leak, and 
the other side to the positive side of the 
filament. To minimise hand effects, the 
moving plates are connected to the point of 
fixed potential—that is, the filament. Socket 
3 15 connected to one side of a small capacity 
variable condenser, and the other side of this 
condenser is joined to the grid of the high 
frequency amplifying valve. 

When the coils of the high frequency 
transformer are suitably arranged а ге- 
gards the ratio of turns of the primary 
and secondary windings, the direction of 
the windings, and their connection in the 
circuit, it is possible to make adjustments of 
this small condenser which balances the 
circuit. That is to say, when. the condenser 
is correctly adjusted, no energy (or more 
correctly, a negligible amount of energy) is 
passed from the anode circuit to the grid 
circuit through capacity coupling between 
these circuits. Without the special con- 
nections and the small adjustable condenser 
the valve would probably oscillate when the 
grid circuit of the high frequency amplifying 
valve and the H.F. transformer are tuned to 


\ 
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the same wavelength. By employing the 
condenser as shown in the figure, the effect 
of unwanted capacity coupling is neutralised, 
hence the balancing condenser is called a 
neutralising condenser. The advantages of 
this method of arranging the circuit are that 
tuning is simplified, a much higher degree 
of amplification is obtained, tuning is sharp, 
and oscillations which may be set up in the 
circuits of the detector valve by adjustment 
of its anode voltage, filament current or 
grid leak are not communicated to the grid 


View taken from above the three-valve receiver. 


circuit of the high frequency amplifier (and 
therefore do not reach the aerial). 

To tune over the broadcast band of wave- 
lengths, the primary winding may have 24 
turns of No. 24 D.C.C. wire wound as a 
basket coil оп a former 1} ins. in diameter, 
with 13 pegs. The secondary winding may 
be another basket coil containing 66 turns 
of No. 24 D.C.C. wound on a similar former. 
A tapping should be made at turn 32 from 
the beginning of the winding. The coils are 
wound in the same direction, the beginning 
of the primary going to + H.T., end of 
primary to anode, beginning of secondary 


N.C. — neutralising condenser. 
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to grid condenser and leak, end of secondary 
to filament, and the tapping to one side of 
the neutralising condenser. 


A SECOND METHOD OF COUPLING THE HIGH 
FREQUENCY AMPLIFIER. 

The second method of connection, shown 
in Fig. 2, involves the use of a larger primary 
winding, in which a centre tapping is pro- 
vided. This tap is connected to the positive 
terminal of the high tension battery, the 
beginning of the winding going to the 


G.C. = grid cells. 


neutralising condenser and the end of the 
winding to the anode of the valve. To tune 
over the B.B.C. band of wavelengths, the 
secondary winding may have the same 
number of turns as before, and is connected 
in circuit as described in connection with 
the arrangement of Fig. 1. The primary 
winding may have twice as many turns, 
that is 48 turns, with a tapping at turn 24. 


THE COMPLETE CIRCUIT. 

Referring now to the complete circuit of 
the receiver, Fig. 3, it will be noticed that a 
plug-in coil is employed in the aerial circuit, 


12 


and is tuned with a 0-0005 variable condenser. 
The aerial may be connected through a fixed 
condenser of 0-0001 microfarad, 0:00025 
microfarad, or direct to the top of the coil, 
by connecting it to one of the three terminals 
provided. When the oʻooor microfarad 
condenser is in series with the aerial, the 
aerial circuit tuning is sharp, and a wider 
band of wavelengths may be tuned over with 
a given coil and the 0-0005 microfarad tuning 
condenser, than when either of the other two 
connections are employed. Tuning is not 
quite so sharp when the aerial is connected 


NEUTRALIZING 
CONDENSER 


MF 


Fig. 3. Complete connections of the three-valve receiver. 
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for the reaction coil. Careful use of the 
reaction coil gives a noticeable improvement 
in signal strength and selectivity, and is 
invaluable for long-distance reception. The 
reaction coil holder may be short-circuited 
while receiving local broadcast transmissions, 
it being remembered that beyond a certain 
point the effect of positive reaction is to reduce 
the quality of the telephony. It should also 
be remembered that as the reaction coil is 
directly coupled to the aerial coil, it is easy 
to set up oscillations in the aerial by increasing 
the coupling. To my mind, however, the 


SECONDARY 


DETECTOR 


The aerial may be connected to either of the three 


terminals according to the degree of selectivity desired. A separate H.T. terminal is provided for each valve 

го that each valve may be operated under the most favourable conditions. The terminals marked “ telephones 

are connected in the circuit of the detector valve ; the lower terminals marked “ loud speaker " are connected 
to the last valve. 


through the 0-00025 microfarad condenser, 
but signals are usually noticeably louder. 
The signals are generally strongest when the 
aerial is connected directly to the top of the 
coil. It should be remembered that selec- 
tivity is usually obtained at the expense of 
signal strength when the change is obtained 
by altering the ratio of capacity to 
inductance. 

The aerial coil is accommodated in a two- 
coil tuning holder, the second holder being 


portion of the receiver which most requires 
the help of reaction is the aerial circuit. 
Full benefit is not obtained when the reaction 
coil is coupled to the anode coil or the inter- 
valve transformer. Hence the user of a 
wireless receiver should couple the reaction 
coil to the aerial coil and learn how to adjust 
his set so that oscillations are not set up 
in his aerial. 
(To be concluded.) 
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ЮАО О ОЎ О У ЎЎ 
READERS’ PRACTICAL 


IDEAS 


атввеетевиввввввявспппвазавсвсвваеситнаонавиатитватитиннеинашав 


. This section[is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Telephone Receiver Extensions on a 
Single Wire. 


HEN extending telephone or loud 

speaker leads, the simplest method 
consists of running only one wire and picking 
up an earth connection. It will be seen 
from the accompanying circuit diagram that 
the H.T. battery is earth connected when a 
single circuit tuner is employed, whilst 
even with a loose coupled set it is usual to 
connect the battery side of the closed circuit 
to the earth lead. In using the circuit 
shown here it is always necessary to connect 
in the plate lead from the H.T. battery either 
an iron core choke coil or a pair of high 
resistance telephone receivers. A very in- 
different or high resistance earth connection 


The telephone lead on the right in the diagram may 
be extended to pairs of telephones, picking up a local 
earth connection. 


will suffice for the extensions, and in the 
event of telephone sets being used out of 
doors it is only necessary to drive the blade 


of a knife into some moist ground. 
W. W. 


Plug-in Crystal Detector. 


HE convenience of constructing а 
crystal detector so that it can be plugged 
into circuit and interchanged with others 
appreciated. 


is readily It provides for 


A useful plug-in detector of simple design. 


reversing the connections of the crystał 
and moreover the detector can be entirely 
lifted out of circuit when the set is not in 
use, which prevents the crystal surfaces 
becoming damaged as would be the case 
were the detector lifted continuously on 
circuit. 

A simple plug-in detector can easily be 
built up from a coil holder socket and the 
accompanying diagram gives the necessary 
constructional details which can easily be 
followed without further description. 

W. H. G. 
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Fixed Condenser Connection. 


OME difficulty is usually experienced 

in making connection to the tags of 
the Dubilier type боол condenser when 
used in temporarily laid out circuits. The 
method of twisting pieces of wire on to the 
tags is as a rule adopted and the connection 
so obtained is very doubtful and it is a very 
troublesome job to change one condenser 
for another of different value. 

The simple device shown in the accompany- 
ing drawing will facilitate the making of a 
rapid and reliable connection. It consists 
of a piece of 3/16 in. or }-in. ebonite, 22 in. x 
I in. and carries a pair of terminals. These 
terminals hold down two pieces of hard 


Clip for making contact with condenser tags. 


brass strip of about No. 20 S.W.G. in 
thickness and r4 ins. in length by } in. in 
width. Using this device, the condenser 
tags simply slip beneath the brass strips, 
making a reliable contact. 

J.N. 
Sliding Contact Switch.. 


HEN making up a 

switch several difficulties present them- 
selves, such as getting the spindle and bearing 
exactly a right angle to face of ebonite and 
truing up the studs and getting the arm to 
run smoothly. By arranging the studs in 
line, a rod and slider with spring contact can 
be utilised to traverse them. Constructional 
details are shown in the drawing. 

J. S. B. 


SLIDER KNOB 
АМО PLUNGER 


Multi-contact tapping switch. 


multi-contact | 
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Protecting Valve Filaments. 
HEN an additional filament resistance 
is connected in series with the filament 
battery leads of a multi-valve receiver, the 
following advantages will be gained :— 

(1) The filament battery can be switched 
on and off gradually, thus reducing the 
shock to the filaments and without 
disturbing the setting of the separate 
resistances. 

(2) Filament setting of a critical adjust- 
ment may be left undisturbed if 
required, switching off being done by 
the extra resistance, and thus com- 
pensating for any initial recuperation 
of the filament battery. 

(3) Lower resistances of larger gauge wire 
may be used on the filaments of the 
individual valves, thus providing more 
critical adjustment. J.M. R. 


Y fitting up as an external component 
a filament resistance in series with the 
L.T. supply a complicated set can be ren- 
dered suitable for use by unskilled operators. 


NEW STIFF BRASS 
TERMINAL 6 OTRIPS ТО FIT 
YO BATTERY «Т TERMINAL $ 


Construction of a filament resistance panel for use 
in addition to the filament resistances already 
fitted to the set. 


кт 
TERMINALS 
ON SET 


The resistance which is mounted as shown 
on a separate panel has terminals and 
connector clips. It serves to switch on the 
filaments of the set without disturbing the 
adjustment of the individual resistance. 

J. T. D. 


VALVES FOR IDEAS. 


Readers are invited to send in deecriptions 
of “ gadgets " for inclusion in this section. 
To readers whose suggestions are accepted 
а receiving valve of standard make will 


be despatched. Letters should be addressed 
to The Editor, Wireless World and Radio 
Review, and marked “ Ideas." 

The many communications which have 
already come to hand are being dealt with 
as expeditiously as possible. 
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M. 
уә. 
~ “2 X 6, ~ 


The complete set with containing box for dry batteries. 


THE DRY CELL RECEIVER. 


This receiver has been specially designed to obviate the difficulties of 
accumulator charging which besct many amateurs, particularly those resident 
in country districts where charging facilities are few and far between. 


Ву Н. J. COOKE. 


HE purpose of this short article is 
to give some practical details of a 
set which is economical in filament 
current and which is simple to 
manipulate and easy to construct. It makes 
use of a circuit in which the valve is used 
both as a high and low frequency amplifier 
and detection is carried out by means of a 
crystal. The valve is of the 0-06 type and 
will, of course, work very well from a dry 
battery. The set is probably the most 
economical arrangement that can be built 
and is specially suitable for use where 
accumulator charging is a difficulty. It 
possesses a reasonably long range of reception 
accompanied by good signal strength. 


Whilst appreciating that many difficulties 
arise in the operation of dual amplification 
circuits it will be found that some advantage 
is gained when using this circuit even on the 
wavelengths used for broadcasting, whilst 
for longer wavelengths its efficiency improves 
and thus very good reception can be obtained 
up to considerable distances from the new 
high power station, working as it doés on 
1,600 metres. 

To facilitate construction of the set a 
complete list of components 15 given and 15 
as follows :— 

Ebonite panel 12ins. by 9 ins. by } in. 

Ebonite panel 4} ins. by 34 ins. by } in. 

I4 ins. 2 B.A. screwed rod. 
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12 2 B.A. nuts. 

0:0005 uF variable condenser. 

0:0003 uF variable condenser. 

Crystal detector. 

Filament rheostat, 30 ohms. 

Valve holder. 

Plug and jack. 

L.F. transformer. 

2-coil holder. 

Dull emitter valve. 

Ever-Ready 44-volt battery with 3-volt 

tap. 

60-volt H.T. battery. 

Fixed condensers, 0:002 МЕ, 0-001 pF, 

0:0002 pF. 

6 yds. No. 16 tinned copper wire. 

2 brass hinges, 14 ins. long by § in. wide. 

Various wood and metal screws. 

There 1s considerable latitude in the design 
adopted for the cabinet and the panel dimen- 
sions shown admit of liberal spacing between 
the components. Thus, if it is desired to 
make a compact set or to adapt the 
design to suit a particular cabinet which the 
reader may have to hand, it will be found 
quite an easy matter to bring the parts a 
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little nearer together. Compact sets are 
usually difficult to construct and for this 
reason liberal spacing has been provided, and. 


The circuit із a simple one, making use of dual 
amplification and using a crystal for detection. 


as a result the wiring up will be found to 
present no great difficulty. 

The construction of a cabinet for a wireless. 
receiver is usually far more difficult than the 
construction of the set itself, for dimensions 
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Details for constructing the panel. 
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must be precisely worked to and all sides 
must be kept perfectly true and square. 
The reader is reminded that planed mahogany 
boards can be obtained from dealers in fret- 
work supplies and when accurately planed 
wood is used the cabinet construction will be 
very much simplified. In the construction of 
instrument cabinets, it is a good plan to 
leave certain of the dimensions a little larger 
than is required, so that after the sides have 
been screwed and glued together, projecting 
portions can be filed down flush and square. 

Following the usual procedure for the con- 
struction of simple receiving sets the positions 
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| Bc 
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a number of holes close together round a 
circle and filing down to a slightly larger 
circle with a half-round file. 

The valve holder is carried on a separate 
sub-panel which is attached to the main 
panel with four pieces of brass rod tapped 
into blind holes on the underside and held 
in position by means of nuts. After rubbing 
down the panel in the usual way with 
carborundum cloth, assembly can be pro- 
ceeded with. The valve holder with its 
sub-base should be mounted first. 

. Stiff wiring is the only permissible method 
of connecting up and a practical wiring 


Practical wiring diagram. 


for the component instruments should be 
carefully marked out, using either a sharp 
pointed pencil on the matted face of the 
ebonite or the sharp point of the dividers on 
the underside. The marks are, of course, 
centre-punched to hold the point of the drill 
before drilling is proceeded with. It will be 
seen from the drawings that one large hole 
is required where the, valve projects through 
the panel and this can be made by drilling 


diagram is given as a guide. It will be 
noticed that the tuning coils are attached to 
the side of the cabinet and there are many 
useful patterns of coil holder on the market 
already mounted on an ebonite piece for 
attaching to the instrument. The complete 
set, which is shown in the accompanying 
illustration, has been found to give very 
satisfactory results, being very cheap 
to run. 
с 


18 THE WIRELESS WORLD AND RADIO REVIEW 


CONSTRUCTING 
THE VALVE. 


A VISIT TO THE MARCONI-OSRAM VALVE 


CO.’S WORKS. 


VAST amount of experimental 

work has been necessary in order 

to bring the thermionic valve to 

its present state of perfection. 
The early research work in this direction 
was conducted in this country by Marconi's 
Wireless Telegraph Co., Ltd., who acquired 
the patent rights of the valve from Dr. 
Fleming, who, as is well known, invented it 
in 1004. 

It was during the war that the application 
and development of the valve was most 
rapid, and the General Electric Co., Ltd., 
devoted a portion of their Osram lamp 
factory at Hammersmith to investigate the 
problems involved in valve manufacture, 
and huge quantities of valves were produced 
for the fighting forces. The results of these 


Pump tables with йау current heating жүк for 
fine filament valves. 


OcTOBER 1, 1924 


Electrodes for a typical transmitting valve. 


experiences are combined in the M.O. Valve 
Co., Ltd., an organisation which has the 
joint advantage of the research laboratories 
of the General Electric Co., Ltd., and also 
the wide experience of the Marconi Com- 


 panys engineering and research staff. 


The resources of the М.Ө. Valve Co., Ltd., 
are to-day devoted to the production of 
valves marketed under the name of Marconi 
Osram. 

It is interesting to follow through the 
various processes involved in the manufacture 
of a valve. A dull emitter valve, such as 
the D.E.3 type, forms an interesting example 
of the skill of the operatives engaged in its 
constructián and of the ingenuity of the 
various machines. The preliminary opera- 
tions result in the production of what is 
known as a pinch or seal. Four copper wires 
are threaded through a short length of glass 
tubing, one end of which is expanded into 
a flange or bell mouth. The unflanged end 
of the tube is heated by blow lamps and 
squeezed flat, gripping the leading in wires 
and forming an air-tight seal. 

The four supporting wires are bent to the 
correct shape according to the type of valve 
being constructed. In certain instances, 
such as in the case of a valve having a 
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vertical filament, grid and plate and exten- 
sion of the supporting system is added at 
this stage, consisting of top supports. These 
are joined into a rigid unit and at the same 
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Spot-welding apparatus for assembly. 


time insulated from each other by sealing 
them into a glass bead. This upper unit 
is attached to the lower portion by spot 
welding the upper filament support to one 
of the short filament stays. 

In another portion of the works the grids, 
plates and filaments, are prepared ready 
for mounting upon their supports. The 
grids are made upon a machine on which the 
necessary number of turns correctly spaced 
are wound and spot welded at every turn 
to the supporting wire. The assembly of 
these components upon their respective 
supports calls for the greatest accuracy and 
delicacy of touch. An ingenious machine 
brings the parts in correct register with 
each other, and then swiftly and securely 
spot welds them into position. 

The sealing-in process consists of inserting 
the seal with its filament plate and grid into 
a bulb, to the top end of which a short 
glass tube has been attached, through which 
the air will ultimately be exhausted. The 
seal and bulb revolve and are heated by gas 
flames until the two pieces of glass fuse 
together. The valve, when ready for 


exhausting, is attached to the air pump by 


the exhaust tube previously attached to the 
bulb. The high degree of vacuum necessary 
is obtained by raising the metal parts of the 
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valve and the inner surface of the bulb to 
an extremely high temperature, a short 
length of magnesium wire, which is affixed 
to the plate, assisting this process. 

Several methods of heating the plate and 
flashing the magnesium are adopted. That 
used for D.E.3 valves is known as eddy 
current heating. A coil of copper wire through 
which a high tension current of very high 
frequency can be made to flow is ‘slipped 
over the bulb of the valve. The closing of 


the pump cage doors automatically switches 
on the high frequency currents, and. in a 
few seconds the eddy currents induced in 
the plate have raised the metal to a suff- 
to flash 


ciently high temperature the 


magnesium. 


A typical test table where the valves are checked for 
filament consumption and emission. 


The elaborate arrangements for testing 
every valve made at the M.O. valve works 
are worthy of particular note, for it is only 
in this way that the company are able to 
produce valves, in bulk, of absolutely 
standardised performance. A specially 
trained testing staff is employed to examine 
the valves, which are tested for filament 
consumption, for emission at set conditions, 
and for impedance. Finally a  micro- 
ammeter gives a reading of the maximum 
reverse grid current. Having successfully 
emerged from these tests the valves are 
passed to benches for capping, marking and 
packing. 
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PATENTS 


AND 


A Pile-Wound Variometer. 

The object of the designer of this vario- 
meter* is to provide a piece of apparatus 
in which the distributed capacity is small, 
and which has novel features of construction. 
Instead of the usual form of single-layer 
winding, a banked or pile winding is em- 
ployed, as may be seen from Fig. 1, where 
A is the rotor and B the stator of the vario- 
meter. 


Fig. 1. A variometer having pile or banked 
windings, 


Kach coil consists of two separate parts, 
which are wound independently of each 
other, but on the same spherical-shaped 
former. When the winding has been com- 
pleted, the turns of the coil are stuck together 


* British Patent No. 220,185, by C. J. Owen. 


ABSTRACTS 
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by the application of a solution of amyl 
acetate and celluloid. The two sections of 
coil forming the rotor are connected together 
by metal straps, which are covered on the 
side which comes in contact with the wires 
with an insulating material. А similar 
method of securing the coils of the stator 
is employed, but the strips (D, Fig. 1), are 
turned up to prevent the end turns slipping. 
The other features of construction will be 
apparent from the figure, where G is one 
of the spindles, L is the knob, P the panel, 
and M the securing bracket fastened to the 
insulating support N. 


Reflex Receivers. 


In most reflex receivers a number of 
valves are arranged to give high frequency 
amplification, the high frequency currents 
are rectified, and the rectified current fed 
back to the grid circuits of the high fre- 
quency valves through suitable coils or con- 
densers in such a way that the first high 
frequency amplifying valve also operates as 
the first low frequency amplifying valve, 
and so on. This patent* describes a reflex 
receiver in which it is claimed that the 
amplification is obtained without loading 
any one valve substantially more than 
another. 

The circuit appears as Fig. 2, where 
V,, V, and V, are the amplifving valves, and 
V, the rectifying valve. Incoming signals 
are applied to the grid of V, at terminals 
A, B, and appear in the plate circuit, which 
includes the primary winding of the high 
frequency transformer Ті. Condenser С, 
provides a low impedance path between the 
end of the primary winding of this transformer 
and the filament. 


M ritik Patent No. 204,301, by David Grimes. 
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The secondary winding is connected be- 
tween the grid and filament of valve V,, 
condenser С, providing a low impedance path 
between the bottom of the grid coil and the 
flament. Valves V, and V, are connected in 
the same way as valve V,, but valve V, has 
a grid condenser and leak connected in the 
grid circuit. The high frequency component 
of the currents which are rectified by valve 
V, has a low impedance path to the filament 


Fig. 2. 


through condenser C,, but the low frequency 
currents pass through the primary winding 
of transformer T,. The secondary winding 
of this, transformer is connected in the grid 
circuit of valve V4, one end being joined to the 
flament end of the high frequency trans- 
former, and the other to the sliding contact 
of the potentiometer P. Hence the low 
frequency currents are amplified by valve 
Уз, and, appearing in the plate circuit are 
stepped up by a transformer, Тә, and applied 
to the grid of V,. Valve V, amplifies the low 
frequency currents which are then applied to 
the grid of V, through the transformer T,. 

In the plate circuit of V, is the loud- 
speaker. It will thus be seen that the high 
frequency currents have received three stages 
of high frequency amplification, and that the 
low frequency currents have also been 
magnified three times. 
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The advantages of this method of con- 
nection are as follows :—The condenser Су, 
which is designed to carry the high fre- 
quency currents flowing in the plate circuit 
of the detector, is shunted across the primary 
winding of the transformer T,. High fre- 
quency currents may therefore pass between 
the primary and secondary windings of this 
transformer, and so reach the grid of valve 
Vz. If the output from the detector wer 


Connections of a Reflex receiver. 


fed back to the first valve, the high frequency 
leakage current would be amplified to such 
an extent that probably the receiver would 
bé unstable. 

Another advantage is obtained because low 
frequency signals which may appear on the 
grid of the first valve are not amplified to the 
same extent as they would be if the first valve 
were operating as the first stage of low 
frequency amplification, instead of as the 
last stage. 

The intervalve high-frequency coupling 
transformers indicated in the figure are un- 
tuned. Hence they should consist of a 
number of turns of fine wire. If ordinary 
pin-type transformers are to be employed, it 
is advantageous to tune them by shunting 
the secondary windings with small variable 
condensers. 

W. J. 
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Australia's beam station is to be erected on 

Broadmeadows, in Victoria. 
* * * * 

Owing to interference with local signalling, the 
Liverpool and Leeds relay stations will probably 
be moved to new sites. 

* * * * 

Radio letters are now accepted at Marconi offices 
for Boston and Washington, at the rate of 3d. 
and 3jd. per word respectively. 

ж * ж * 

According to press reports, amateur wireless 
communication has been secured between New 
Zealand and California and Buenos Aires. 

* 


Winnipeg (CKY), Moscow and Frankfurt am 
Main broadcasting stations now transmit regular 
features in Esperanto. 

* * * * 


STRENGTHENING THE AMATEUR POSITION. 


As a direct result of the outspoken statement 
of Dr. Eccles, in his Presidential address before 
the Radio Society of Great Britain on the unfair 
conditions imposed by the Post Office on amateur 
transmission, Mr. John Scott-Taggart has placed 
the sum of £500 at the disposal of the Radio Society 
to assist in fighting a test case with the authorities, 
should the Society so decide. | 

This offer, in addition to that of the same amount 
by The Wireless World and Radio Review, furnishes 
an imposing sum, which should prove of very 
material assistance to the amateur in his fight for 
recognition. 


2 KF REACHES BRAZILIAN COAST. 


Communication with the Italian naval vessel 
“бап Marco" (1 HT) near the Brazilian coast 
was obtained on Wednesday, September 24th, 
by Mr. J. A. Partridge (2 KF), at 2.30 a.m. G.M.T. 

The operator of 1 НТ was the well-known 
Italian amateur, Signor Andriano Ducate (ACD), 
of Bologna. After exchanging greetings 1 HT 
stated that 2 KF's signals, although rather weak 
and badly jammed, were remarkably steady and 
clear and far more easily readable than many 
American amateurs at half the distance. 

The wavelength of the two stations was practically 
the same, both being below 100 metres. 2 KF’s 
power was 100 watts, with an aerial current of 
1 ampere. The signals from 1 HT were very 
strong when a combination of detector and 1 L.F. 
was used. 

Prior to Mr. Partridge's report we had been 
notified of the reception of І HT by Mr. W. D. 
Keiller (6 HR), of Southgate, and by Mr. E. J. 
Martin, of Cobham, Surrey. 


AMATEUR TRANSATLANTIC WORKING. 


Transatlantic two-way communication has 
already commenced for the winter and DX reporte 
have been forwarded to us by Mr. G. Marcuse 
(2 NM) and Mr. J. A. Partridge (2 KF). | 

On Sunday, September 21st, Mr. Marcuse 
worked successfully with VDM, the Canadian 
Government Exploration Steamer “ Arctic” on 
its way to relieve the North-West Mounted Police 
Posts. This communication was effected with the 
aid of Canadian 1 AR, Mr. Joe Fassett, of Dart- 
mouth, N.S. The “ Arctic " operated оп 140 metres, 
using 190 cycle A.C., and about 2 kilowatts input. 

At 2.50 a.m. on September 23rd, Mr. J. A. 
Partridge exchanged signals with American 1 AAC 
of Framingham, Mass. 1 AAC transmitted on 75 
metres, 2 KF replying on 95 metres. 


BROADCASTING FOOTBALL. 


First-class side line descriptions of all important 
football games during the coming season are 
promised by WEAF, the broadcasting station of 
the American Telephone and Telegraph Company 
in New York. : 

The games will be graphically described by Mr. 
Graham McNamee, WEAF’s principal announcer. 


COLOGNE WIRELESS RESTRICTIONS. 


A prosecution relating to the possession and 
operation of an unauthorised wireless receiving 
set took place at Cologne on Thursday, September 
18th, when Herr Bodenstedt was fined 200 gold 
marks (£10 15s.) by a British Summary Court 
for contravening the wireless regulations imposed 
under the Peace Treaty. 

From time to time the Rhineland Commission 
has reconsidered this restriction, which is strongly 
resented by the population in the occupied areas, 
but up till now no step has been taken to 
legalise broadcast reception. 


WNP’S RETURN. 


After 15 months in the Far North, Captain 
Macmillan and his party in the ship “ Bowdoin ” 
(WNP) have docked safely at Sydney, Nova 
Scotia. Coincident with the return of the expedi- 
tion comes the news from Australia that WNP has 
broken all records for 200-metres long distance 
transmission. 

Owing to limitations of space, the “ Bowdoin's "' 
transmitter, constructed by the Zenith Radio 
Corporation, of Chicago, was restricted to the low 
power of 100 watts. Notwithstanding the fact 
that the “ Bowdoin” was frozen in during the 
winter within 11 degs. of the North Pole. communica- 
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tion was maintained all over the U.S.A. and Canada. 
WNP's operator, Mr. Donald Mix, was, however, 
unaware, on May 19th, that his signals were carry- 
ing to Australia. At 4.30 p.m. on that day, 
operator Cottrell, of Coogee, Australia, distinctly 
heard WNP working with 6 XAD, located at 
Avalon on the Catalina Islands. 

The distance covered by this transmission is 
over 9,060 miles. According to Cottrell’s report, 
which has been closely investigated and confirmed, 


WNP was in daylight at the time of this long 


distance feat. 


WHAT CLUB MEMBERSHIP MEANS. 
At a time when no efforts are being spared to 


enrol new members in the radio societies throughout 


the country, an especially appropriate appeal 
was made from 2LO on September 25th, by Mr. 
F. H. Haynes, who is a member of the Council 
the Radio Society of Great Britain. 
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of its own (5 DQ), and the course includes experi 
mental work on the installation. 


ROME BROADCASTING. 


A series of concerts and talks is being transmitted 
regularly from the Rome Broadcasting station 
on a wavelength of 426 metres between about 8.30 
and 9.30 (G.M.T.). 

Many good reports of reception in Italy and 
neighbouring countries have been received by 
the station authorities and reports from British 
listeners are warmly welcomed. These may be 
forwarded c/o the Editor of this journal. 


DX ON THE RIVER. 

An original and highly successful “ Field ” day 
was spent by the members of the Société Frangaise 
d’Etudes de T.S.F., on Sunday, September 14th, 
when a large party travelled by the launch *'' La 
Madelon ” down the River Seine. 


During the International Horse Race on September lst at the Belmont Park Race Track, New York, a 
description of the event was broadcast from the course through the Radio Corporation station WJZ. Our 
photo shows Capt. H. de A. Donisthorpe, and in front of him Major Andrew White at the microphone. 


Mr. Haynes pointed out the advantages of club 
membership to all who take even a passing interest 
in their wireless sets. Even those to whom popular, 
semi-technical and technical lectures did поё 
appeal could reap benefit from the expert advice 
and help which were at all times available to club 
members and such service alone was well worth 
the nominal subscription of half-a-guinea a year. 


WIRELESS AT MANCHESTER UNIVERSITY. 


From a glance at the Prospectus of the Faculty 
of Technology oí the University of Manchester 
for the Session 1924-25, it is evident that wireless 
isnot neglected in the Electrical Engineering Course. 
The University possesses a transmitting station 


A four-wire cage aerial was erected on board, 
and with a powerful receiving set and four loud 
speakers kindly lent by the Brunet Company, 
excellent results were obtained. A transmitter was 
also fitted, furnished by Messrs. L'Electro- Materiel. 

During the morning and afternoon two-way 
communication was maintained with 8 AE, owned 
by La T.S.F. Moderne, at Rueil, and an interesting 
log was compiled registering signal strength at 
different points on the river. Two-way working 
was also carried out with M. Hueber (8 DP) 
Versailles. 

After luncheon, a speech of greeting by D 
Framchette, the President, was broadcast from the 
boat on 200 metres and picked up by listeners-in 
in the Paris district. 


\ 
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Club Activities. 


Correspondence for Secretaries of Societies 
will be forwarded if addressed to the office 
of this Journal, c/o the Editor. 


In spite of rainy weather, the first Field 
Day to be organised by the North Middlesex 
Wireless Club, held on Saturday, September 
20th, was voted a distinct success. The 
headquarters of the Club were located at 
the “Cabin,” Cufiley, and here, owing to 
the courtesy of Mrs. Martin, two permanent 
aerials were available and some valuable 
comparative tests were carried out. 

Some excellent communication with 
mobile car sets was obtained and among 
the discoveries made was that earth mats 
provide useful grips when starting cars 
which have become embedded in mud! 


* * * * 


Reference has already been made to 
the forthcoming wireless exhibition in 
Manchester, the largest of its kind in 
the City, which is to be held from October 
14th to 25th, in the Exhibition Hall, 
Liverpool Road. Details in connection with the 
Exhibition were discussed by the Manchester Radio 
Scientific Society on September 17th and various 
committees have been appointed. 

* ж ж ж 


Chemical rectifiers were discussed by the 
Streatham Radio Society on September 10th, 
experiences being recounted by Messrs. S. С. 
Anstee, A. G. Wood and A. D. Gay. The Society 
warmly welcomes new members and a cordial 
invitation to the Wednesday meetings is extended 
to members of provincial and affiliated societies. 

ж ж ж ж 


The Borough of Tynemouth Radio and Scientific 
Society has already held its second meeting of the 
new session. Amateurs in the district are perturbed 
to learn that the Cullercoats Station (GCC) is 
shortly to begin a service of weather reports in 
morse, two or three times during the day. 

Applications for membership of the Society are 
cordially invited. 

* * * * 

At the first meeting of the Autumn session of the 
Wimbledon Radio Society, held on September 19th, 
it was decided to hold another Field Day on October 
9th. The Society has instituted a series of half- 
hour meetings weekly, to be devoted to morse 
practice. 

The Hon. Secretary welcomes enquiries from 
prospective members. 

* * * * 

An attractive programme for the winter has been 
prepared by the Lewisham and Catford Radio 
Society, including a lecture on October 2nd, by 
Mr. Appleton, of Messrs. Radio Instruments, Ltd., 
who is dealing with the subject of “ Transformers 
and Their Circuits." 

* * * % 

The Brockley and District Radio Association, 
which recently resumed its meetings, dealt with the 
intriguing subject of Crystal Amplification at the 
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An enthusiastic group of members of the болве Française 
d'Etudes de T.S.F. photographed while on an experimental 


trip down the Seine. 


last meeting, the lecturer being Mr. В. Hughes, 
М.Т.В. 
Intending members аге invited to communicate 
with the Hon. Secretary. 
ж ж ж ж 
“ Wireless іп Schools ” formed the subject of an 
enlightening lecture given by Mr..Usher before the 
Tottenham Wireless Society on September 17th. 
Having dealt with the subject in a general way, 
Mr. Usher gave an account of the formation and 
work of a School Radio Club with which he is 
connected. Mr. Loosemore then described the 
Morse Class and practical work, the latter being 
illustrated with excellently constructed crystal sete 
and tuners made by the scholars of the Raynham 
Road School, Edmonton. 
* ж ж ж 
A new Society has been formed under the title 
of “Тһе Dorking and District Radio Society," and 
will hold its first meeting on October 6th. Major 
G. C. Garrick has been elected President and the 
Hon. Secretary is Mr. A. J. Child, of High Street 
P.O., Dorking. 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER Ist. 
Radio Research Society, Peckham. At 44 Talfourd Road. 
cussion : “ Electrical Units.” 
North Middlesex Wireless Club. 
for the Baghdad Circuit." By Мг. W. Gartland. 
Clapham Park Wireless and Scientific Society. At 7.45 p.m. 
At 67 Balham High Road. Business Meeting. 


THURSDAY, OCTOBER 2nd. 
West London Wireless and Experimental Association. At Belmont 
Road Schools, Chiswick. Lecture: ‘* Telephone Receivers.” 
By Mr. E. M. Doughty. 


Dis- 


Lecture: “Н.Ғ. Amplification 


Bournemouth and District Radio and Electrical Society. At 7 p.m. 
At Canford Hall, St. Peter's Road. Second Annual General 
Meeting. 


Dorking and District. Radio Society Tint Meet 

istri . First Meeting. 

Barnet and District Radio Society. At 5.30 p.m. At the Barnet 
Wesleyan Lecture Hall. “А Day at 2LO." By Mr. A. R. 
Burrows, Assistant Controller and Programme Director, B.B.C. 

Dulwich and District Wireless and Experimental Association. 
At 8.30 p.m. Opening Meeting. Sale of Wireless Apparatus. 
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THE WIRELESS EXHIBITION 


A REVIEW OF EXHIBITS. 


HE past twelve months have proved 

omentous ones for the wireless in- 

dustry, and the rapid advances which 

have been made are strikingly portrayed 

at the Royal Albert Hall where the 

Wireless Exhibition organised by the National 

Association of Radio Manufacturers is now pro- 

ceeding. The many improved components which 

the various manufacturers are exhibiting, show 

to a marked degree the trend of present-day design, 

which would appear to be towards simplification 

without in any way sacrificing efficiency. The 

Exhibition is open daily between the hours of 

10.30 a.m. and 10 p.m., the price of admission 

being 1s. 6d. The closing date is Wednesday, 

October 8th. The following brief review of some 

of the exhibits will possibly serve as a guide to 

those whose time is too limited to allow of a close 
inspection of each stand. 


An attractive cabinet receiver by the 
Edison-Swan Electric Co. 


At the stand of Radiophones, Ltd., a selection 
of high class Listoleon apparatus is displayed. The 
Big Ben low frequency transformer is a product 
of this concern. The Listoleon modulator, another 
component which is available for inspection, is 
so designed that when used as an anode resistance, 
it will carry a large current and therefore a circuit 
in which it is employed will not vary in performance 
due to the heating of the resistance. 

Square law condensers, high and low frequency 
transformers, rheostate, switches and variometers 
figure prominently among the other wireless 
apparatus on the stand occupied by the Edison- 
Swan Electric Co. A noticeable feature is the fine 
Chinese lacquer finish on some of the instruments. 
Seta and loud speakers decorated in the same 
style render the wireless receiver quite a part of 
the decoration scheme of any room. 
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The centre of interest at the Radiax stand is 
the new reactance unit which, mounted on the 
panel of a set, can be used in conjunction with 
any plug-in Н.Е. transformer. It consiste of an 
interchangeable coil mounted on an arm which 
is arranged to swivel on a pillar, this being clamped 


For use with plug-in H.F. transjormers. The 


Radiazx reactance unit. 


to the panel. Three coils are available, providing 
а range of from 100 to 4,000 metres. The usual 
range of Radiax valve and receiving sets are shown 
in addition to tapped anode inductances and H.F. 
transformers. 


A further example of neat workmanship by The 
Edison-Swan Electric Co. 


Those who are acquainted with the headphones 
manufactured by The British L.M. Ericsson 
Manufacturing Co., Ltd., will notice that these 
instruments are now fitted with considerably 
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lighter headbands. Their general construction, 
however, remains the same. Ericsson components 
are attractively displayed, and in addition to 
current designs, several unique types such as a 
patent dual filament resistance, a useful safety 
wander plug and other interesting products are 
shown. 


Of - considerable interest, the exhibit of the 
Western Electric Co. comprises a wide range of 
receiving and amplifying apparatus, the Weconomy 
dull emitter and the Western Electric power 
valves. Two types of Wecovalve are being exhibited 
—the spring socket type and the four-pin variety. 
The range of loud speakers produced by this 
concern are prominently displayed. 


(Left) The four-pin type Wecovalve. 


‘Rt A hand- 
some loud kd 


speaker shown by A. J. Stevens & Co., Ltd. 


ingenious features are incorporated in these ‘nstru- 
mente, the delicately balanced armature system 
т one model deserving special attention. 


A new Bijouphone model crystal set designed 
to receive on 1,600 metres is a speciality of Wates 
Bros. The most recent introduction of this concern 
is а tuned anode reactance for use іп Н.Е. circuite. 
There are nine tappings, providing a range of 200 
to 4,000 metres and a unique die-cast variable 
condenser is incorporated in the base for critical 
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A feature on the stand of The Western Electric Co. 


“uning. The improved Microstat filament re- 
sistances, fitted with terminals instead of soldering 
tags, are shown and also the Supra low frequency 
transformer, wound in insulated layers of six 
sections. 


P. Examples of their new model receiving sets are 
prominent on the stand of A.J. Stevens & Co. (1914) 
Ltd. A number of the A.J.S. variable condensers 
form part of the exhibit. These are fitted with 
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The new geared coil holder for obtaining fine adjust- 
ments. (А. J. Stevens & Co., Ltd.) | 


Wates Bros. tuned anode reactance unit ard improved type Microstat Note the die cast variable 
condenser in the base of the reactance итий 
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anti-capacity shields and the vanes are so shaped 
es to give a negligible minimum capacity. The 


AJ.8. loud speaker should be worthy of detailed 
inspection, as should also the new types of tubular 
steel telescopic aerial masts. 


One of the range of Hart low tension accumulators. 


The various component parts of Hart batteries 
staged at the stand occupied by this concern 
should be of interest to many whose acquaintance 
with the construction of an accumulator is limited. 
It is possible to view Hart low tension batteries 
fitted in celluloid, glass and ebonite cases, the last 
named type being suitable for use in tropical 
countries where the high temperature conditions 
are unfavourable for celluloid types. The special 
splash-protected battery should interest owners 
of portable sets. 


Two new Атрһоп models—the new Junior and the 
improved type of Dragon design. 


It is not so very long ago that a loud speaker 
was considered rather a luxury, but now, due to 
‘he production of cheaper models, they are in 
unversal use. Those in need of such an instrument 
will find types to suit every purse on the stand of 
Alfred Graham & Co. New introductions include 
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the Dragonfly, the “ New ” Junior and the “ New ” 
Junior de luxe. These have been introduced to 
meet the demand for a loud speaker at a fi 
between that of the original Junior and the standard 
patterns. All these new models incorporate the 
floating diaphragm and the sound conduit is of the 
most successful non-resonating type. 

Much can be learnt regarding the construction 
of the new R.I. transformer by a careful study of 
the large section displayed by Radio Instrumente, 
to operate over a wide range of wavelengths, which 
includes both the B.B.C. and the long Continental 


Radio I nstrument’ speciality. A compact wavemeter. 


Ltd. A large variety of completed sets and com- 
ponents are to be seen at this stand, where the new 
type of buzzer wavemeter may be closely inspected. 
Special attention is drawn to the extremely wide 
range of high frequency components manufactured 
by this concern. H.F. transformers are made in 
two wavelength ranges up to 4,000 and 30,000 
metres. 


Many new and novel components are conspicuous 
on the stand of Beard & Fitch, Ltd. This concern 
is responsible for the ‘‘ Success ” products. The 
new Success tuner has been specially designed 


The anode capacity reactance which may be seen on 
the stand of Beard & Fitch, Ltd. 
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broadcasting, waves. A companion to this unit is 
the anode capacity reactance by the employment 
of which any concert wavelength may be obtained 
without changing coils. Single hole fixing for both 
these units is a feature which should appeal to the 
amateur. 


The new Success Tuner designed to operate over a 
wide range of waveleng ths. 


An easy and convenient method of assembling 
receivers is that adopted by the Radio Communi- 
cation Co. in their Polar Blok system. It also 
has the advantage that further units can be added 
as desired. A full range of high-class components 
is shown by this concern amongst which may be 
mentioned the Polar triple condenser which con- 
sists of three similar air condensers mounted on 
one spindle. The micrometer condenser is one of 
their latest innovations and provides a means of 
obtaining highly delicate condenser tuning, whilst 
at the same time the instrument takes up the 
minimum of space on the panel. 


An efficient rheostat which may be inspected at 
the stand of The Radio Communication Co. 


New features in connection with valves are 
always of interest and this may account for the 
attraction which the Cossor stand appears to hold. 
The new Wuncell valves which are exhibited by 
this concern are manufactured in three types for 
use as H.F. amplifiers, detector and L.F. amplifiers 
and small power valves. Although intended to 
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work from а two-volt accumulator, they may be 
used in conjunction with a 4 or 6-volt battery by 
virtue of the auxiliary resistance which is incor- 
porated in the base. The new method of packing 
adopted ensures that the valve has not been used 
by the retailer for demonstration purposes. 

A cheap wavemeter operating over a range of 
300 to 1,800 metres is attracting much attention 
at the stand occupied by the National Wireless 
and Electric Co. Crystal and valve receiving sete 
are the other chief exhibits of this concern. A new 
and larger model of the Gnat crystal set is intro- 
duced, designed to receive stations operating on 
wavelengths up to 1,800 metres. 

Several very novel features are embodied in 
the new Marconiphone V.1 receiver which is 
being shown to the public for the first time by the 
Marconiphone Co., Ltd. An exceptionally ingenious 
method of changing over for higher wavelengths 
is effected by changing one small block, which 


The most recent Marconiphone model, the V.1 
receiver. 


contains both the aerial and reaction coils. ‘The 
full range of the well-known Marconiphone com- 
ponents are shown, which includes variable con- 
densers, crystal detectors and ‘Ideal’ trans- 
formers in their three ratios. 


Amongst the range of valves shown by The 
M. O. Valve Co., Ltd., are to be noticed a number 
of interesting new types. Among these may be 
mentioned a series, denoted types D.E. 4, D.E. 5, 
and D.E.6, which are specially designed low 
frequency amplifying valves. А further valve of 
interest is known as type D.E. 55, which has been 
designed as a L.F. valve for use in resistance 
capacity coupled amplifiers. Four electrode and 
transmitting valves can be inspected in addition 
to a Н.Т. rectifying valve. 

A novel component which combines а knife 
switch, lightning arrester and lead-in tube, is to 
be seen on the stand of J. J. Eastick & Co. Further 
specialities staged by this company comprise 
switches, coil holders and variometers, a further 
exhibit of interest being the H.T. battery boxes. 

An extremely fine display of ebonite is arranged 
on the stand occupied by the British Ebonite Co., 
Ltd. The highly polished sheets which will be 
noticed are entirely free from leakage, as the polish 
is obtained by hand, the matted sheets being also 
finished by this method. The new pattern dials 
and knobs which are exhibited call for special 
attention. 
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REDUCING THE ZERO CAPACITY ОЕ 
VARIABLE CONDENSERS. 


A GOOD variable condenser should have a 
high ratio of maximum to minimum capacity. 
When the zero capacity is high, it may not be 
possible to obtain a sufficiently low ratio of capacity 
to inductance on short wavelengths, and in all 
cases the lower limit of the wavelength range 
available with a given value of inductance will be 
curtailed. 
_ In a receiver designed for general reception it 
is an advantage to use tuning condensers with 
capacities as high as 0:001 uF when receiving 
signals on wavelengths above 10,000 metres. On 
the other hand, the zero capacity of a 0-001 uF 
variable condenser is likely to be troublesome on 
wavelengths below about 300 metres, and the high 
rate of change of capacity with scale reading makes 
tuning rather critical on short wavelengths. 


TO RECEIVER 


TO RECEIVER 


Connections of compound tuning condensers. 


These difficulties may be overcome by building 
up the maximum capacity with a series of small 
fixed condensers and a single variable condenser 
Thus, three fixed condensers, each of 0-00025 uF, 
used in conjunction with a variable condenser of 
0-0003 ШЕ maximum capacity could be used as a 
substitute for a 0-001 uF variable condenser. Each 
fixed condenser would be controlled by a separate 
switch suitably designed to have a low capacity 
when in the “ off " position. Alternatively, a series 
of three condensers, having capacities of 0-00025, 
0-0005 and 0-00075 uF respectively could be used 
in conjunction with a three-way radial type switch. 
It is imperative that the fixed condensers should 
be of very high quality, in order that the beneficial 
results of the low zero capacity may not be offset 
by the introduction of dielectric losses. The method 
of mounting the fixed condensers should be care- 
fully studied from the point of view of reducing 


READERS PROBLEMS 


Readers desiring to consult the “ Wireless World " Informa- 
tion Dept. should make use of the coupon to be found in the 
advertisement pages. 
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their capacity to other apparatus in the receiver. 
In this connection it should also be noted that the · 
sides of the condensers which are not broken by 
switches are connected to earth; i.e., a point of 
fixed potential. The variable condenser should 
have а maximum capacity slightly larger than the 
steps between the fixed condensers, and it should 
be borne in mind that a condenser of the square 
law type will be likely to have a lower zero capacity 
than one in which the moving vanes are semi- 
circular. 


FREQUENCY OF TUNING FORKS 
qs seems to be some uncertainty among 
writers of text books on wireless telephony 
regarding the frequency of the note “ middle С” 
in the musical scale. In some books the frequency 


is given as 256, and in others as 512, or twice the 


normal value. The discrepancy arises, no doubt, 
on account of the fact that some tuning forks are 
marked in “ vibrations trom the mean position "' 
per second. The frequency of “ middle С” is 256 
complete cycles per second: thus the middle C 
fork would be marked 512 according to this system. 
A complete cycle is from the mean position to a 
maximum in one direction, then back to a maxi- 
mum in the opposite direction, and finally back to 
the mean position, so that a complete cycle is 
equivalent to two “ vibrations " of the fork. This 
difference in the method of expressing frequency is 
a frequent cause of trouble, and should not be 
overlooked in_ considering the applications of 
acoustics to wireless telephony. | 


FIXED FILAMENT. RESISTANCES. 


ROM the point of view of economy in apparatus 

and simplicity of operation, it is often an 
advantage to use fixed instead of variable filament 
resistances. The efficiency of the receiver will 
not be affected unless the filament current falls 
below the value necessary to give a suificient 
emission of electrons for the particular value of 
H.T. voltage in use. For any given H.T. voltage 
there is a critical filament temperature, below 
which the valve will not function satisfactorily. 
On the other hand, an increase in the filament 
temperature above this value will bring about very 
little change in the signal strength. The fixed 
resistance should therefore be chosen so thit the 
maximum filament current specified by the такегв 
is flowing through the valve when the battery is 
fully charged. As the voltage of the battery de- 
creases during discharge, the filament current wlil 
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also decrease until the critical value is reached, 
when the set will first give distortion, and then cease 
to operate. This condition may be reached before 
the battery is fully discharged, and a fresh charge 
will have to be given before the set can be put in 
operation again. With a variable filament ге- 
sistance one can keep the filament current constant 
until the battery is discharged to its minimum volt- 
age, which is, in the case of lead accumulator cells, 
about 1-8 volts per cell. 


A GENERAL PURPOSE FovR-VALVE 
RECEIVER. 


HE accompanying diagram shows the con- 

nections of a four-valve receiver suitable for 
general reception. An inductively coupled aerial 
tuning circuit may be used, or the aerial may be 
directly coupled to the first valve by the method 
suggested in this section of the journal for Sep- 
tember 3rd, 1924. 
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adjustments will prove invaluable. A correspondent 
has asked us to suggest a method of indicating when 
the separate heterodyne is in a state of oscillation. 

The simplest method, of course, would be to 
connect a milliammeter in the plate circuit of the 
oscillating valve. The commencement of oscillations 
will be indieated bv an increase in the current 
indicated by this meter, The current will return 
to the lower value when oscillations cease. 


How To OBTAIN SMOOTH REACTION 
COUPLING. 


N valve receivers employing reaction it very 

often happens that the adjustment of the reaction 
coupling is made very difficult by reason of the fact 
that oscillations start suddenly and do not stop 
again until the reaction coupling has been con- 
siderably reduced. When the receiver is properly 
designed and adjusted, it should be possible to 


А general purpose four-valve receiver. 


Tuned anode coupling will be found quite 
satisfactory, and is recommended because no 


additional components, such as H.F. transtormers, 
are necessary if a complete set of plug-in coils is 
already available for the aerial tuning circuit. 

The number of L.F. amplifving valves in circuit 
is controlled by means of a telephone plug and 
suitable jacks. The filament connections have been 
arranged so that the filament current to all the 
valves is switched off when the telephone plug is 
withdrawn trom the receiver. 


ADJUSTMENT OF A LocaAL OSCILLATOR. 

N adjusting a supersonic heterodyne receiver, 

any type of measuring instrument which will 
aid the operator in observing the effects of his 


contro] the reaction so that oscillations start 
smoothly and cease with the same degree of coupling 
that was required to start them. ‘To obtain this 
condition, the value of the grid leak should be very 
carefully adjusted, and the size of reaction coil 
should be kept às «mall as possible. The adjustment 
of the L.T. and H.T. voltages also exercises a 
considerable influence over the reaction conditions. 
The by-pass condenser across the telephones or 
intervalve transformer connected in series. with 
the reaction coil should never be omitted. 

Headers who are interested in the problem of 
obtaining smooth reaction adjustment will find much 
to interest. them іп the article entitled “Тһе 
Importance of the Grid Leak," by С. Handtord, 
in the issue of this journal for July 30th 1924. 
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Мо.1. А Three-Valve Portable Receiver 
by Hugh S. Pocock. 


No.2. A Three-Valve Receiver by 
F. H. Haynes. 


No. 3. A Two-Valve and Crystal Reflex 
Receiver by W. James. 
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Result of 
16 years’ 
experience 


Grandpa finds a new way 


2 5 / Б ОЁ retaining his youth by coping with youth and its outburst in another 
ерган form. Every autumn, when the apples slowly ripen, offensive 

BRITISH operations commence оп the orchard front. He's C.O. of a veritable 
асгах indenburg line of defence. Sitting at the window with the Brandes 
E құмар “ Matched Tone" Headphones clasped to his head he is delightfully 
Manufactured — at entertained while the raider's plans mature. No matter how long he has 


$1 h, B 
TE сш to wait for a sortie they always fit comfortably and well and their strong 


clear tones are thoroughly enjoyable. Aha! They come! Grandpa 
discards the 'phones and trots down the garden path brandishing a thick 
stick. He generally arrives to see the last youthful marauder disappearing 
through a hole in the hedge, but never mind, he's seeing life. 


Ask Your Dealer for Brandes. 


All Brandes products are 
obtainable from any re- 


putable Dealer and 

our official money 

guarantee, enabling you to 3 
return them within то 

days if dissatisfied} 


TRADE MARK 


Radio Headphones =. 
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Nothing more 
Efficient 


Guaranteed not to buckle or crush. 


Strong as a 
Motor Wheel 
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WIRELESS CIRCUITS 


by Е. Н. Haynes. 
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New Edition 


nowreadycontains 
117 circuits ! 


LEICESTER |2 С |" * 


anti-capacity, etc 


| 4500 


Newcastle-on-Tyne : ‘ Tangent House, Blackett Street, 


“I never imagined that 
circuits could be made 
so easy, interesting and 
practical for the beginner!” 


A typical remark from the experimenter who has hitherto found circuit 
diagrams to be puzzling affairs. This new edition of Mr. F. Н. Haynes's 
popular book gives the fullest possible details for wiring-up no less than 
117 circuits. Nothing has been left to chance. Every value has been 
inserted and full explanations accompany each diagram. Moreover, 
every circuit has been designed by a man who knows the difficulties 
encountered when constructing experimental apparatus. Circuits, 
diagrams and accompanying text are of an essentially practical nature. 
Containing the following special features, it is the most complete and easily 
understood circuit book available to-day : 


Copious notes on Crystal Receivers, single valve sets, high frequencv, 
low frequency and dual amplifiers,  transnuttiug  cencuits. Several 
pages of most useful data have been added, inchiding the method. of 
pile windings, tables giving tuning range of commercial types of inductaner 
wavelengths produced by various tuning condensers, types of receiving valves 


and their characteristics, cte., etc. 


A Huge demand is certain—obtain your copy at once. 
Issued by— 
THE WIRELESS PRESS LTD. 


12-13 HENRIETTA -ST., LONDON, W.C.2 
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THE HIGH POWER STATION. 


HE Post Office sanction for the 

erection of a permanent high 

power station by the British 

Broadcasting Company has now 
been given and an announcement has been 
made that the station will probably be in 
operation within the next six months. 
Readers will remember the concern which 
we expressed at a time when it was rumoured 
that the high power station might be located 
near in to London and it is therefore with 
considerable satisfaction that we learn that 
the station will be erected somewhere in a 
line between the Severn and the Wash. In 
an interview, Mr. J. C. W. Reith, Managing 
Director of the British. Broadcasting Com- 
pany, stated that the exact location would 
very probably be in the neighbourhood of 
Northampton. 

The station will be licensed up to 25 kW. 
and will be operated on a long wavelength of 
the order of 1,600 metres as in the case of 
the present experimental station at Chelms- 
ford. The new location will make it possible 
for the station to serve a very much greater 
area of the country than is possible from 
Chelmsford as the location will be more 
central, whereas in its present position nearly 
50 per cent. of the energy must be lost in 
radiation oversea. 


THE EMBLEM OF THE 
AMATEUR. 


T has often been stated that British 
(ЕСЕ аге not knit together in а bond 

of union to anything like the extent of 
the amateurs in the United States who are 
members of the American Radio Relay 
League. A much closer co-operation might 
be achieved in this country and the position 
of the amateur strengthened to a very con- 
siderable extent if a closer understanding 


TOPICS. 


existed between individual amateurs and also 
between different societies and organisations. 

The Radio Society of Great Britain, as 
announced by Dr. Eccles in his autumn 
Presidential address, has taken a step which 
it 1s hoped will assist in bringing amateurs 
together in this way. The decision has been 
made to issue a badge to be worn by members 
of the Society and members of Affiliated 
Societies. It will take the form of a design 
in coloured enamels of a size approximating 
to a sixpence and may be worn in the button- 
hole. The design consists of the Union Jack 
surrounded by a frame aerial with the head 
of Mercury as a crest, whilst on either side 
of the head is a scroll to contain a motto. 
The name “ Radio Society of Great Britain ” 
appears across the Union Jack and round the 
lower half of the frame aerial. Those who 
are members of an Affiliated Society and not 
of the parent body will wear the badge with- 
out the head of Mercury and in place of the 
motto, the name of the Affiliated Society will 
be engraved. We believe that this badge 
will serve as a means of introduction amongst 
amateurs all over the country and that in a 
very short while it will become recognised 
wherever wireless amateurs are located in 
every part of the world. 


IN DEFENCE OF THE 
AMATEUR. 


HOSE who were not present to hear 

| the Presidential address to the Radio 
Society of Great Britain by Dr. Eccles 

will by now have had the opportunity of 
reading it in print in The Wireless World and 
Radio Review, and. they will also be aware 
that a sum of money amounting to £1,000 
has been placed at the disposal of the Society 
by The Wireless World and Radio Review 
and Wireless Weekly in equal proportions to 
assist the Radio Society financially should 
the necessity arise for a test case to be fought 
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with the Post Office in support of the rights 
of the amateur. It is, of course, not possible 
to say much more on this subject until a 
further announcement has been made by the 
Radio Society as to what action they propose 
to take. It is, however, understood that a 
Committee is being appointed by the Council 
of the Radio Society to deal with the question 
and advise the Council as to the procedure 
which should be adopted. Our warmest 
support will be given to any action which 
the Radio Society may decide to take 
because we feel very strongly that in cases 
too numerous to mention the Post Office 
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be welcomed by the Post Office officials 
themselves who have the difficult task 
imposed on them at present of superintending 
the carrying out of regulations the legality 
of which they must feel, in their private 
opinions, is decidedly questionable. 


THE WIRELESS EXHIBITION. 


HE trend of development as illustrated 
| in the Wireless Exhibition at the 


Albert Hall, certainly appears to us 
to indicate a marked tendency towards 
simplicity combined with compactness іп 
broadcast receivers. 


A general view of the central stands at the Exhibition at the Albert Hall. 


has dealt unreasonably with applications for 
experimental facilities which have been 
made by amateurs and we consider that the 
sooner matters of this kind are set right the 
better it will be for everyone concerned. 
Not only the amateur, but the country as a 
whole, must benefit by the results which 
accrue from the experimental work of 
scientifically inclined individuals or groups 
of individuals carrying on one particular 
investigation. We believe too, that a clear- 
ing of the air on the question of licences will 


Wireless, in so far as the manufacturer of 
broadcast receivers is concerned, has got 
beyond the experimental stage, if one may 
so describe some of the earlier efforts at the 
production of receivers. 

The apparatus typified in the new models 
on view at the Albert Hall seems to indicate 
that manufacturers have achieved standard- 
isation and we doubt if there will be any radical 
departure from the design of the present re- 
ceivers by the best known manufacturers for 
some time to come. THE EDITOR. 


---- a aM 
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SHORT WAVE COMPONENTS 


THE CONSTRUCTION OF PARTS USED 
FOR BUILDING A SHORT WAVE SET 


HE first two-way transatlantic working with low power was carried 

out on a wavelength of about 100 metres. The exploitation of short wave 
working has revealed some remarkable results, and many experimenters 
have communicated over thousands of miles, using input powers which until 
recently would have been considered inadequate for bridging less than one- 
hundredth of the distance. Short wave working is rapidly opening up an 
entirely new field of development which is not only revealing the suitability 
of short wavelengths for bridging great distances, but is bringing about a 
concentration of effort to improve the design of receiving apparatus. 


Ву F. H. Haynes. 


HE design of receiving circuits and tuning equipment has 

en developed essentially for use on wavelengths exceeding 

‚ 300 metres. The attention which is now being devoted to 

reception on wavelengths of 200 metres and below not only 

calls for a review of the suitability of the usual form of instrument 

construction for short wave work, but is rapidly creating a need 
for specially designed apparatus. 

The expressing of tuning adjustment by wavelength rather than by 
frequency. obscures the vastly different conditions existing in circuits 
when working on 150 metres as compared with 300 metres. At 
150 metres the oscillation frequency is just twice what it is at 300 
metres and at roo metres it is trebled, for the product of wavelength 
and frequency equals a constant. Now the losses in a circuit increase 
with the frequency, and thus the design of those parts in the com- 
ponent apparatus which give rise to loss must be carefully examined 
if efhciency is to be maintained. | 


SHORT WAVE INDUCTANCES. 

The first aim in tuning coil design must be to produce minimum 
capacity for a given inductance. As air has a lower dielectric constant 
than solid insulating materials it is necessary for the turns composing 
the coil to be air spaced. The shape of the inductance must also 
be considered for a short coil consisting of several layers will require 
considerably fewer turns to produce a given inductance value than will 
be needed if the wire is formed up as a long single layer solenoid, 
and as a result will possess lower self-capacity. 

Air is really the only permissible dielectric material, for solid 
dielectrics all introduce greater losses, which increase with the oscilla- 
tion frequency. Thus the insulating pieces used to give rigid support 
to the coil should touch the turns at as few points as possible. The 
separating material employed for the construction of the supports 
must moreover possess low dielectric loss and good insulation. 
Comparing ebonite and oak in this respect, the dielectric losses in the 
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Fig. 1. 


Ebonite mounting 
pieces for the low 
loss coils. 
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former are greater than those when the 
latter is used, though oak, of course, does 
not come up to ebonite as regards insulation. 
Thus when the energy is small, ebonite will 
be more suitable, particularly as the low 
insulation set up by the oak in contact with 
the turns will produce a noticeable degree 


Fig. 2. Wooden frame to carry a pair of series 
connected coils. 


of damping, evidenced by flatness of tuning. 
It might be mentioned, however, that when 
the energy is considerable, as in the case 
of the supports used to carry a transmitting 
inductance, that oak is preferable providing 
the insulation from turn to turn is sufficient 
to withstand the potential. Practical con- 
siderations must to some extent modify 
these ideals for a good mechanical design 
is a first requirement. 

Low loss coils designed by the writer have 
been described in detail in recent issues of 
this journal? and essentially consist of 
shaping wire of substantial gauge into spiral 
form, and threading drilled strips of ebonite 
on to the turns. Some further constructional 
details are given here to facilitate the building 
of tuning coils to a given size. 

Fig. 1 represents the four ebonite supports 
into which the turns are threaded. It will 
be noticed that although all the holes are 
equally spaced, that they are set out at 
varying distances from the edges. This is 
necessary in order that all edges may be in 
line when the supports are themselves carried 
by the spiral turns of wire. The drawing 
shows these parts exact to size, the two centre 


* Wireless World, February 13th, 
July 2nd, 1924, page 393. 
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portions being extended for attaching to a 
pair of wooden feet. Countersunk holes 
are made in these pieces to take the screws, 
one piece being countersunk on the top 
and the other on the underside. After 
drilling, the faces and edges should be 
finished with a matt surface, using medium 
carborundum cloth. It is advisable to 
mark all four pieces as finished with dot or 
scratch. marks on a corresponding corner 
so that they may be readily identified in 
the correct order for slipping over the 
turns of the wire. 

The wire should be shaped up by winding 
tightly on cylindrical formers, each about 
lin. less than the required diameter. Тһе 
actual diameter of the inside layer when 
set up is 2~ins. The holes are 5/641n. 
which gives easy clearance for the wire, 
enamelled covered 
to prevent oxidisation. When embodying 
this type of coil in a tuner designed to cover 
a waveband of 80 to 200 metres (to be des- 
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Fig. 3. Series aerial. condenser, built up with zinc 
or aluminium plates and having air as a dielectric. 


cribed later), it will be necessary to employ 
a pair which although connected in series 
and assembled side by side, cannot be built 
up as a single coil of twice the length a 
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there would be set up too gréat a potential 
drop across the ends of each successive 
layer. In coiling the wire, which should be 
previously straightened by stretching, 14 
turns will be. needed of each of the four 
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of ebonite, followed by the other pieces in 
their correct order and the right way round. 


With only five turns to a layer and liberal 


clearance in the holes, no difficulty will be 
experienced in getting on the four layers. 


Complete tuning unit comprising tapped aerial and secondary inductances and air 
dielectric series aerial condenser. 


diameters so that when divided into two 
portions a sufficient length of wire will be 
left spare on the ends for connecting up. 
Be careful to wind all coils in the same 
direction. 

The inside layer is best threaded on first, 
taking care to start with the correct piece 


The author has built many of these coils 
and the threading on of the turns, as a result 
of practice, is only a matter of a few minutes. 
The beginning and finishing ends of each 
layer will pass up through the pieces shown 
at the top and bottom of Fig. 1. АП four 
ends on one side of the coil should be ter- 
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minated by bending back round the ebonite, 
well cleaned and soldered. The long projecting 
ends on the other side of the coil are then 
taken through between the layers and soldered 
to the terminations of the next successive 
layers’so that all layers аге in series. 

Small wooden feet are made up, preferably 
in mahogany (obtainable from dealers in 
fretwork supplies), and set up so that the 
ebonite pieces are exactly at right angles 
to each other. 


Fig. 4. Dimensional details of the air condenser. 


The spacing washers are also shown. А, 5/32’, B, 
5/32" and countersunk on underside, C, }” and 
countersunk for No. 4 wood screws. 


A simple mounting piece for a pair of 
coils is shown in Fig. 2, made from ŝin. 
planed mahogany. The sides are glued 
(Seccotined) and screwed in position. This 
woodwork should be carried out with accuracy 
so that it may suit the complete tuner to 
be described. 

The woodwork supports a top ebonite 
piece drilled to carry aerial and earth 


terminals, and “ Clix " sockets. The 
holes situated on the centre line аге. 
only fitted with a “Clix” insulating ^ 


bush of the same colour as those in the 
corresponding row. Before fitting up, all 
surfaces should be neatly matted by rubbing 
with medium carborundum cloth. 

Both coils can now be mounted in the 
woodwork with outer faces scarcely pro- 
jecting. While still accessible, connect the 
outside finishing end of one coil with the 
inside commencing end of the other, verifying 
that the direction of the complete winding 
is continuous. 

Now screw the top ebonite terminal board 
in position and proceed to connect up. 


Остовев 8, 1924 


On one side will appear the three soldered 
connections where the layers are linked 
through. On the other side, one end and 
three bends are showing. On the former 
side where the end of the third layer (counting 
from the inside always) connects to the 
fourth, a wire is soldered and taken to one 
of the terminals which is to be “earth.” 
Three short connections can now be made 
to join the beginning of the centre turn, and 
the other two junctions to three of the 
“ Clix ” sockets. Turning to the other side 
of the coil, the finishing end and the two 
cross-over connections next below аге 
joined to the other three sockets. The 
object is to’ get three layers each tapped, 
then the earth connection and then five 
layers, being four on one coil and one on the 
other, tapped at the last three layers. 

The insulating bushes without sockets are 
to pass out the flexible leads to the plugs. 


TUNING CONDENSER. 

To sharpen the tuning, shorten the wave- 
length, and to facilitate self-oscillating by 
reducing the capacity of the aerial circuit, 
a fixed capacity condenser is connected in 
series in the aerial lead. Again the aim 
should be to adopt air as a dielectric, and an 
easy form of construction is shown in Fig. 4. 


The finished air condenser. It comprises five plates 
and has a capacity of not less than 0:000025 mfds. 


The drawing shows all necessary details. 
The rectangular aluminium or zinc plates are 
cut to shape, squared up if necessary by 
filing, and assembled on 4 B.A. screws with 
the usual spacing washers. А condenser 
of this pattern is quite simple to make up, 
апа has a capacity of not less than 0:000025 
mfds. 


In our next issue full details will appear for making up a short wave set (80-200 metres) 
suitable for the reception of American amateur and short wave broadcasting stations. 
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READERS’ PRACTICAL 


IDEAS 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Making Good Spindle Contact. 
ANY are the methods put forward 
for making reliable connection to a 
revolving spindle. Good contact is essential 
and іп the case of switch spindles it 15 
usually the practice to make use of a piece 
of flexible wire soldered to the end. Another 


The spring peg out of a lamp socket can be used to 
make good contact with a revolving spindle. 


method recently shown in these pages made 
use of a coiled bronze spring. It may be 
argued that this latter method possesses 
the disadvantage of introducing a few 
turns of inductance. 

A good arrangement is shown in the 
accompanying sketch in which a brass plate 
is clamped on to the spindle with an 
additional nut. A reliable rubbing contact 
is made with this plate by means of one of 
the spring contacts removed from an electric 
lamp holder. This contact is fitted with 
two screws, one of which can be used for 
joining up to the circuit and the other for 
securing to the panel. 

H. H. 


E. T. 


Loading up a Variometer. 
ITH the introduction of broadcast 
transmissions on 1,600 metres many 
experimenters are desirous of converting 


variometer tuned sets to receive on this new 
wavelength. Although the method of loading 
shown here may not produce a variometer of 
wide tuning range it will give sufficient 
tuning provided the loading inductances are 
carefully adjusted as to size before they are 
attached. Lack of space in an instrument 
often prevents the insertion of loading 
coils and this method makes use of the 
variometer formers themselves, to give 
support to the loading coils. The loading 
coils are wound by the usual method on a 
former which carries a suitable number of 
pegs and the layers are spaced by means of a 
zig-zag winding of thin string or insulated 
wire. 

The writer has fitted coils of this type to 
his loose coupler which is used to introduce 
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Loading a variometer. 


reaction, the aerial circuit on the out- 
side former being loaded by adding a 
winding of No. 26 S.W.G. wire and using 
about 220 ft., while the inner winding which 
is in the reaction circuit is made up of five 
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layers of No. 26 S.W.G. to a maximum 

diameter of 2% ins. and with a width 

across the face of about 4 in. This 

smaller coil just fits inside the reaction 

coil former, whilst the aerial loading 

coil slides over the existing aerial winding. 
R. G. 


Basket Coil Tuner. 

HEN basket coils are used for tuning 

it is not always a simple matter to 
devise a system of mounting that will 
provide for variable coupling, particularly 
as tuning is so critical on short wavelengths 
and the basket coils are usually not 
sufficiently rigid to allow of accurate ad- 
justment. 

In the accompanying diagram a method 
is shown of mounting the coils. It will be 
seen that the screw on the left-hand side of 
the diagram not only secures the fixed coil 
but also carries a wooden piece to which a 
hinge is fixed. The hinge carries a strip 
of wood or ebonite to which the moving 


CASKET 
COILS 


Simple coupling for basket coils. 


MINGE 


coil is attached so that it can be propelled 
away from the fixed coil by means of the 
threaded screw shown on the right-hand side, 
whilst a spring keeps the hinged piece 
rigidly in position. 

W. A. E. 


Under the Panel Three-Coil Holder. 
HE amateur usually considers it within 
the scope of his ability to build his 
own three-coil holder and a design is shown 
here which is a departure from the usual 
method of construction. 

It possesses the advantage that the 
tuning coils are fitted entirely beneath the 
panel and for a receiver operating over a 
limited wavelength range this arrangement 
will be found particularly useful. An 
interchangeable mounting is provided, of 
course, and where it is desired to frequently 
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change coils, the holder must be mounted 
in the instrument to give the necessary 
access. 


Three-col holder constructed beneath the panel. 


From the diagram it will be seen that the 
central] coil which is stationary is carried 
on a brass bracket, whilst the two movable 


‘coils are secured to a threaded rod such as 


can usually be obtained from dealers in 
component materials. Other details can be 
seen in the drawings and it is not thought 
necessary to describe the construction at 
further length as the experimenter may make 
minor changes depending upon the parts he 
may have to hand. 
A. R. T. 


C.W. Buzzer. 

While carrying out reception of spark, 
I.C.W. or telephony, it frequently happens 
that tuning has to be performed on a hetero- 
dyne, there being no buzzer wavemeter 
avallable. 

The writer has included in the grid circuit 
of his wavemeter a grid leak shunted by a 
condenser which may be introduced at will 
by a small switch. 

The apparatus is adjusted so that the grid 
leak is of rather a higher value than that 
generally used (about 5 to 6 megohms) and 
the valve is paralysed for considerable 
periods (r/20oth of a second or so). Тһе 
note heard in the receiver is a buzz, and 
has the advantage that it maintains a 
constant pitch under all conditions, unlike 
the buzzer usually fitted. 

R. W. H. 
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A back view of the completed receiver with cabinet removed. 


IHE SUPER-SENSITIVE RECEIVER. 


By №. JAMES. 


(Concluded from page 12 of previous issue.) 


THE DETECTOR VALVE CIRCUIT. 


Е have now to consider the 
detector valve circuit. The grid 
condenser and leak method of 
rectification is employed, the 
grid leak being connected across the con- 
denser, and the return wire of the grid 
circuit being connected to the positive side of 
the filament. The grid condenser may have 
the usual value of 0-00025 ҺЕ, and the grid 
leak a value of about 2 megohms. Several 
grid leaks of different resistance values 
should be tried, the aim being to secure 
good signal strength, purity, and smooth 
reaction control. 
_ The size of the reaction coil and type of 
intervalve transformer to be connected in 
the anode circuit of the detector valve is 
decided by the type of valve. I wish to 
emphasise the fact that for good quality 
speech amplification it is not correct to take 


any type of valve and use it with any type 


of transformer. It is sufficiently difficult to 
manufacture a transformer which will give 
good results with one type of valve. General 
purpose transformers (by which I mean those 
which are sold without any indication as to 
which type of valve they are designed to work 
with) should not be used unless it is found 
by experiment that they work well with the 
valve which is to be employed as the de- 
tector. The reason why many transformer- 
coupled speech amplifiers give poor results 
is because the valves and transformers have 
not been matched. This is hardly the fault 
of the reader—the manufacturer should 
design his transformers and specify the types 
of valve with which, under correct operating 
conditions, they will give good results. 

In the receiver under discussion a D.E.5 
valve is employed as the detector. This type 
of valve has a voltage amplification factor oi 
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about 7, and an impedance of 7,500 ohms, 
whereas an " R" t valve has an ampli- 
fication factor of about 8, and an impedance 
of 40,000 ohms. Because of the low impe- 
dance of the valve, anintervalve transformer* 
having a turn ratio of six to one is employed. 
If the reader prefers to employ an “К” type 
valve, it would be better to employ a trans- 
former having a turn ratio of two or three 
to one. i 

Those who use a low impedance valve as the 
detector will find that a smaller reaction coil 
than usual gives best results. The writer 


ки 
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а D.E.5 type of valve is employed. When 
an ordinary 2,000 ohm loud speaker is used, 
it is essential to employ a low impedance valve 
in the last stage if good quality is to be 
obtained; or if a general purpose valve is 
employed, a transformer should be used to 
efficiently couple the valve апа loud 
speaker. 

The normal anode current when a D.E.5 
type valve is used іп the last stage 15 fairly 
heavy (about 4 milliamperes). Hence a 
filter circuit is employed. The anode feed 
current is carried by a choke coil, and 


Sm 


iL 


Fig. 4. 


Scale drawing, } exact size, of front panel giving drilling dimensions. 


A, drill 4" dia. ; B, } dia. ; 


i 
С, 5/32* hole and countersunk on top side for No. 4 B.A. screws ; D, 5/32” dia. ; E, |" hole and countersunk 
on top side for No. 4 wood screws. 


has found a No. 35 Igranic coil is suitable 
with this receiver, with an anode voltage 
of 35 volts. 


THE NoTE MAGNIFIER. 

The secondary winding of the intervalve 
transformer is connected between the рпа 
and filament of the third valve. A small dry 
cell battery of 44 volts is employed in the 
grid circuit to give the grid a suitable normal 
negative potential. This battery is essential 
if distortion from grid current is to Бе 
avoided. To compensate for the reduction in 
the effective anode voltage brought about 
by making the grid several volts negative, 
the voltage of the anode battery applied 
to the last valve should be increased. 
An anode voltage of 120 volts is suitable when 


* The Ideal Transformer, by the Marconiphone Co. 


the speech currents flow in the circuit 
comprising a large condenser and the loud 
speaker shunted round the choke. 

The choke should have a large inductance 
with low resistance. An inductance having 
a reactance of about three times the im- 
pedance of the valve at a frequency of 
200 cycles 18 satisfactory, which indicates, 
in this case, an inductance of about 20 
henries. The inductance of the primary 
winding of many intervalve transformers is 
between 10-12 henries. Therefore a suit- 
able choke may be constructed by employing 
the core of a medium size intervalve trans- 
former of liberal cross-section and a winding 
of 5,000 turns of No. 38 D.S.C. 


CONSTRUCTION OF THE RECEIVER. 
The receiver is shown in the accompanying 
illustration, from which it may be seen that 
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Fig. 5. Layout of components on baseboard, (} full size), 


the ebonite panel carries the aerial tuning secured a wooden board 153 by 73 by $ ins., 
condenser and the high frequency trans- by means of screws passing through the 
former tuning condenser (A.C. and S.C.), the ebonite, and a pair of brass brackets. The 
filament resistances (Н.Е., detector and L.F.), valve holders, intervalve transformers, con- 
and terminals for telephones (Т), and loud densers, choke, neutralising condenser and 
speaker (L.S.). The panelis of good quality terminal strip are secured to this board. 
ebonite, 16 by 7 by lins. To the panel is Thus the receiver is totally enclosed; con- 


Fig. 6. Details and dimensions of parts. А and B, high 
frequency transformer plug and socket ; C, the terminal strip, and 
D, the neutralising condenser. 


nections to the batteries, aerial 
and earth are made to terminals 
on the back of the set, and only 
the telephones or loud speaker 
is connected to terminals on the 
front of the receiver. 

It is convenient first to drill 
the panel and mount the com- 
ponents thereon; secondly, to 
mount the components which are 
fastened to the baseboard ; 
thirdly, to construct and fix the 
neutralising condenser,  high- 
frequency transformer and ter- 
minal strip; and fourthly, to 
wire the receiver. The two-coil 
holder (Webber) is fastened to 
the end of the case (Fig. 8). 

Dealing with the panel, the 
sheet of ebonite (16 ins. by 7 ins. 
by { іп.) is marked out according 
to the scale drawing of Fig. 4. 
Sterling 0:0005 microfarad 
"square law" vernier tuning 
condensers and Igranic filament 
resistances are employed 98 These 
are secured to tbe panel as 
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indicated in the figure, where the large holes 
marked A and Bare }in. and in. in diameter 
to clear the spindles of the condensers and fila- 
ment resistances respectively. The fixing holes 
marked С are 5/32 in. diameter and counter- 
sunk for No. 4 B.A. screws. Of the remain- 


Fig. 7. 


ing holes, those marked E in the lower 
edge of the panel are } in. diameter, counter- 
sunk for No. 4 wood screws ; these screws 
fasten the bottom of the panel to the edge 
of the baseboard. The holes marked E 
on the side edges of the panel are } in. 
diam@er, countersunk for No. 4 wood 
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screws, which screw the panel to the case. 
Two 4in. brackets are employed to hold 
the panel and baseboard at right angles ; 
the holes for the fixing screws are marked C. 
Terminals for the telephones and loud 
speaker are mounted at the points marked D. 


Complete wiring diagram of the Super-Sensitive receiver, 


The position of the components mounted 


on the baseboard is given in Fig. 5, and the 
parts may easily be identified from the lay- 
out of Fig. 7. It will be seen that fixed 
condensers of o-oooI, 0:00025 (2), 0:00І, 
0:5 and 2% (2) microfarads are required, 
with a 2 megohm grid leak, 3 valve holders, 
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an intervalve transformer, and an iron- 
cored choke coil. 

Details of the high frequency transformer, 
plug and socket, the terminal strip, and the 
neutralising condenser are given in Fig. 6. 

The H.F. transformer socket consists of 
a piece of ebonite, 3#ins. by # in. by $in., 
to which are screwed five valve sockets ; 
the plug of the transformer is a piece of 
ebonite 3ins. by йіп. by ğin., carrying 
five valve legs, and а basket-coil holder. 
A number of plug-in units should be con- 
structed to carry basket coils of different 
sizes if it is desired totune over a wide range 
of wavelengths. 

The neutralising condenser consists of a 
small piece of ebonite carrying a fixed plate 
and a movable plate. The 
ebonite is 1{ 1п5. by 1} ins. 
by lin. and the fixed plate 
15 a piece of brass 1? ins. Бу 
іш in., which has one side 
bent over in order that it 
may be screwed to the ebonite. 
As may be seen from the 
photographs of the receiver, 
the movable plate is carried 
by а brass bracket, and is 
turned bv a length of 4 in. ebon- 
ite rod which extends through 
the panel. The bracket is 
гіп. high by $in. wide, and 
is drilled and tapped 2 B.A. 
A brass disc 14 ins. in diameter 
is soldered to the head of a 
2 B.A. screw r in. long, which 
is threaded in the screw hole in the bracket. 
The other end of the screw is screwed in the 
end of the ebonite rod. 

Having assembled the receiver, it may be 
wired, but before commencing the wiring 
it will be found convenient to remove the 
variable condensers in order that the wires 
may easily be secured to the filament re- 
sistances. If a fairly stiff wire such as No. 16 
ünned copper is employed, there will be 
no need to use insulating sleeving. The 
wiring is clearly shown in Fig. 7. It will 
be observed that four flexible wires are 
employed to connect the reaction and aerial 
coils to the remainder of the receiver. These 
flexible wires are passed through holes in 
the side of the box. 
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OPERATING THE RECEIVER. 

To use the receiver, connect the aerial to 
one of the aerial terminals (preferably AI 
to begin with), and also connect the usual 
batteries. For the broadcast band of wave- 
lengths, a No. 50 aerial coil and a No. 35 
reaction coil may be employed. The H.F. 
transformer which was described on pages 
IO and ті of the last issue should have a 
primary winding of 24 turns and a secondary 
winding of 66 turns of No. 24 D.C.C. Tune 
in a signal with the reaction coil at right 
angles to the aerial coil. When the H.F. 
transformer is exactly in tune with the aerial 
circuit, it wil probably be found that 
oscillations generated by the receiver are 
passing to the aerial. The neutralising 


^ ->- — ыы 
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Details for the construction of the cabinet. 


condenser should therefore be adjusted by 
turning the ebonite rod attached to the 
moving plate until the circuit is quite stable. 
If the H.F. valve is inserted in the holder 
with a piece of paper over one of the filament 
pins, it will be found possible to adjust the 
neutralising condenser so that although the 
aerial and H.F. transformer circuits are in 
tune, nothing is heard in the head receivers. 
The neutralising condenser may be left in this 
position for reception, although sometimes a 
further slight adjustment is required for 
best results. 

If the telephones are connected to the 
upper terminals, the filament resistance of 
the last valve may be turned to the “ off ” 
position as this valve is not in circuit. 


“IGRANIC” 


THE WIRELESS WORLD AND RADIO REVIEW’ 


A VISIT TO,THE 
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WORKS AT BEDFORD. 


Discriminating amateurs, who rightly desire to obtain [the utmost efficiency 
from their apparatus, are ever on the alert to discover the latest developments 
produced and would gladly welcome the opportunity of a visit to the hives 
of industry which are laid out: specifically to cater for their requirements. 
We have arranged to visit the factories of the leading makers of radio 
components and will, from time to time, tecord in these pages reports of our 
visits and describe points of special interest for the benefit of our readers. 


HE army of experimenters who 

ша their own sets are compelled 

through lack of plant, to purchase 

at least some ready-made com- 

ponents such as valves, transformers, tele- 
phones and the like. 

Recently we visited the works of the 
Igranic Electric Company at Bedford, where 
we were courteously received by the General 
Manager, Mr. A. H. 
Curtis, and one of 
his assistants, Mr. 
P. H. Pettyfer. 

Having explained 
the reason of our 
visit, we were invited 
to roam through the 
works without let or 
hindrance and handle 
and examine the 
products of this well- 
known firm in the 
various stages of 
manufacture. 

The Igranic Works 
was in existence long 
before the arrival of 
the wireless boom, 
and their chief busi- 
ness was the manufacture of electric control 
devices of all descriptions—from the small 
switches of the tiniest motor to the huge 
and complex equipments for the control of 
dry docks, steel mills and mines, and the 
movement of the bascules of some of the 
largest bridges in the world. 

It will be appreciated therefore that when 
this concern decided toinstall a radio depart- 
ment as an extension to its activities, this 
new venture was backed by a wealth of 
useful knowledge and sound experience. 

Possibly very few persons have the least 
conception that the word “ Igranic," which 


An Igranic honeycomb high frequency transformer. 


has established itself as a hall-mark in the 
world of radio, means something definite. 
It is a coined word introducing “ Iron ” to 
denote strength, “granite” to signi 
endurance, and “ electricity " to explain the 
great force of nature which its products 
harness. 

The works, which by the way are now 
being enlarged so as to almost double the 
floor capacity, not 
only consist of such 
departments as the 
machine shop, wind- 
ing room, assembly 
room, progress and 
despatch stores, and 
the usual divisions of 
organisation which 
are necessary to well- 
directed output ;' but, 
in order to ensure a 
high standard of 
excellence and uni- 
formity for its pro- 
ducts, research work 
and daily tests of 
apparatus drawn at 
random {тот the 
factory are carried 
out in the light, airy and well-appointed 
laboratory, a corner of which is here illus- 
trated. 

Having been privileged to enter this 
section also, we did not fail to observe that 
no expense has been spared in its equipment. 
Such standard instruments as National 
Physical Laboratory calibrated condensers, 
inductances, thermo-galvanometers, a cad- 
mium cell giving a constant voltage stand 
out to the eye at the very threshold and can 
be picked out from the picture. 

The Company use four aerials for general 
testing—one for transmission and three for 
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reception. The first of the aerials used for 
reception is 60 to 70 ft. high and is as efficient 
as it is possible to make it. The second 
is constructed to correspond as nearly as 
possible with many of the aerials in common 
use On many private houses where space is 
necessarily restricted and is low down on the 
roof. The third almost baffles description 
and has been deliberately thrown up in as 
shoddy a manner as could be conceived. 
It has high capacity, is leaky, has an uncer- 
tain earth connection and, generally, is a 
thorough disgrace to the neighbourhood. If 


numbers of the machines used and the 
operators names. The present total of 
employees is about 750. 

The wireless devices marketed by the Com- 
pany include honeycomb coils in two mount- 
ings and innumerable sizes, vario-couplers, 
filament rheostats for every kind of valve, 
potentiometers, fine tuning devices such as 
the ‘‘ Vernob," the vernier friction pencil and 
anti-capacity extension handle, and electric 
soldering irons which, by the way, are also 
used by the employees in production. 

Many new lines are constantly being 


A corner of the research laboratory at the Igranic works. 


apparatus will function on this creation then 
it should certainly work anywhere. Yet all 
the varied products of the radio factory 
are actually tried out on it! 

Girls form a large proportion of the 
employees, but the work is so arranged that 
each individual becomes a specialist in the 
particular job allotted and there is a wonder- 
ful system of history cards by means of which 
any particular article can be traced through 
from the very start of manufacture to the 
moment of despatch from the works. These 
cards contain a mass of detail, including the 


brought out and we can only touch on one 
or two which are of particular interest. 
The ‘‘Unitune”’ aperiodic fixed coupler for 
short wavelengths consists of a plug-in coil 
of the usual external appearance but with 
primary and secondary windings of honey- 
comb duolateral formation. The aerial por- 
tion of the coil (primary) is aperiodic, whilst 
the secondary is tuned by a о:0005 condenser 
in shunt. No alteration to the wiring of 
one's set, other than the removal of the 
aerial and earth leads from their customary 
terminals and their attachment to two special 
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terminals on the inside of the coil, if necessary. 
So great has been the initial demand for this 
coupler that Messrs. Igranic are unable at 
the moment to cope withit. Inafew weeks, 
however, supplies should be obtainable 
without difficulty. 

Honeycomb high frequency transformers, 
are deserving of particular mention. Being 
rather pleased with the appearance of these 
transformers, we selected a set at random 
and took them away for test. On plugging 
into the set one is struck with their stability 
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the largest transformer can be conveniently 
tuned with a o-oo1 mfd. instrument and thus 
add to its effective wavelength range. 

Our third photograph shows a close-up of 
the method of winding the potentiometer 
resister elements which is of interest. 

Before we left, Mr. Curtis enquired if we 
had any special questions to raise or any 
suggestions or criticisms to offer. We raised 
immediately the subject of a variable grid- 
leak which will give good performance, even 
regulation and consistent results. 


One of the potentiometer winding machines. 


in operation and the four-pin plug, with 
diagram of connections on each coil, fits 
any standard valve holder. It is recom- 
mended that the tuning condenser be shunted 
across the secondary windings (filament 
terminals of valve holder). Self-capacity 
between the insulated windings is re- 
markably low. 

The wavelength range covered by four of 
these transformers is from 250 to 3,000 metres 
with a 0:0005 mfd. condenser in shunt ; but 


We were shown an article upon which they 
are now working and which has occupied 


some considerable time in the Research 
Department. 
We are not permitted to divulge the 


details of construction at the moment, 
but Mr. Curtis has been good enough to 
promise to send one of the first batch pro- 
duced for test. We shall hope, therefore, to 
give readers some further details and a report 
on its performances at a later date. 
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THE CRYSTAL AS A GENERATOR 
AND AMPLIFIER. 


By VICTOR GABEL. 


(Concluded from page 5 of previous tssue). 


Oscillating Crystal Circuits. 
HE circuit of a generator was given 
| in The Wireless World and Radio 
Review of June 11th, No. 252, page 
300, but it is reproduced again in Fig. 5 
for convenience of reference. 

A circuit in which oscillations of audible 
frequency ‘are produced is represented by 
C, and Ly. If the switch S is set in the 
upper position and the telephones donned, 
a generating point on the crystal may be 
found by trial. After the oscillations have 
commenced the switch may be thrown into 
the lower position, when oscillations of high 
frequency will be obtained. It is of impor- 
tance that the switch should contain a dead 
contact in the centre (as shown on the 
diagram), for otherwise the oscillations may 


Fig. b. Circuit for setting up oscillations. 


It will be seen that the circuit also contains 
a resstance R in the direct current lead. 
The purpose of the resistance, which is 
indispensable in all circuits with generating 
crystals, is as follows. Let it be assumed 
that a rhilliammeter of low resistance has 
been included in the circuit Fig. 1 instead of 
a galvanometer with a resistance 7! as 
Shown; in other words, that the battery is 
applied directly to the detector. 

Under these circumstances the contact 
would always be at the potential applied 
from the potentiometer, and it would thus 
be impossible to obtain a negative character- 
istic. The presence of resistance allows a 


free change of the potential applied to the 
detector, therefore the sum of the voltages 
at D and R (Fig. 5) must be constant, the 
potential difference at D changing in accor- 
dance with the strength of the current, it 
being always adjusted by corresponding 
changes of the voltages on the ends of the 
resistance. 

Experiments have shown that R must 
always be higher than the average negative 
resistance of the detector, which is usually 
no higher than 9oo ohms. The minimum 
value of R, therefore, is about 1,000 ohms. 


In order to choke back the oscillations from . 


passing through to the battery circuit, it is 
desirable that the resistance should possess 
an inductance. For this purpose it is 
advisable to wind R (Fig. 5) of thin copper 
wire оп an iron core. It is, of course, possible 
to include a separate choke coil of such a 
resistance that with the resistance R the 
total does not considerably exceed 1,000 
to r,500 ohms. The resistance of the 


 inductance L, should also not exceed 50 


ohms. 

The following conditions found by means of 
experiments must be approximately fulfilled 
in order to be certain that high frequency 
oscillations will commence when the switch 
is brought over to the lower position :— 

Li C; 

К, = К, and— = — where R, L, and C, 
C 
are the а бё. the inductance and the 
Capacity respectively of the audio-frequency 
circuit and R,, L, and C, are the resistance 
inductance and capacity of the high frequency 
circuit. 

Referring to Fig. 6, a circuit useful for 
obtaining very short waves, it was found that 
the oscillating energy might be considerably 
increased by including a condenser C, in 
parallel with the generating detector D. 
For short waves of the order of 200 metres, 
0:002 míds. capacity was found a suitable 
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value, 0:004 mfds. suiting waves between 
200 and 2,000 metres. A further advantage 
of including this condenser is that the purity 
of the oscillations obtained is considerably 


Fig. 6. Oscillating crystal circuit. С, is introduced 
and increases the amplitude on short watelengths. 


increased. Where waves of over 2,000 
metres are being dealt with, the condenser 


becomes no longer necessary. Fig. 7 shows ° 


a complete circuit for a C.W. receiver. 
In view of the previous remarks the opera- 
tion of the circuit should be easy to’ follow. 
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the low resistance telephones. Should the 
telephones possess a resistance of 50 ohms 
or lower they may with advantage be 
included in the oscillating circuit instead of 
across the coil Z,. 

The inductance L, is wound with copper 
wire not finer than 24 S.W.G. It consists 
of 220 turns wound on aformer of 12 
centimetres diameter with a length of 10 
centimetres. Such a circuit is suitable 
for reception on wavelengths of from 
2,000 to 15,000 metres. A_ circuit in 
which a zincite detector serves simul- 
taneously as a generator of continuous waves 
and as a detector is shown in Fig. 8. By 
means of the potentiometer P it is possible 
to adjust the operation of the crystal in such 
a manner that it can work, as has been 
previously explained, on a point of the 
characteristic where it detects ànd where 
simultaneously its resistance becomes practi- 
cally equal to the resistance of the antenna. 

The note of spark and telephony stations 
will not be affected in any way, but only 


Receiving circuit for C.W . reception, using a crystal oscillator for heterodyning the 


incoming oscillations 


The value of the heterodyne battery should 
be 12 volts, the current being about 3 milli- 
amperes. For convenience the last 4 to 5 
volts may be controlled through the agency 
of a potentiometer having a resistance of 
about 400 ohms. The coil L, having an 
inductance value of 0-1 henry and a resistance 
of 50 ohms is preferably wound with 28 
S.W.G. copper wire, a section of about a 
quarter of the turns being shunted by 


amplified, the operation being similar to that 
of a valve amplifier with reaction. 

It may be noticed that the frequency of the 
oscillations generated by the crystal, changes 
slightly with the adjustment of the potential 
through the potentiometer. 

Waves shorter than 1,000 metres are 
received, using the circuit shown in Fig. о. 
In this circuit the condenser C serves for 
increasing the oscillation energy, its capacity 
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being about o-004 mfds. Іп the circuit of 
a receiver shown by Fig. 10 the telephone 
receivers serve simultaneously for discovering 
the generating point by means of the 
oscillating circuit and for the reception of 
C.W. This dual use is accomplished by 
means of the double-pole switch S. Placed 
in the left-hand position it brings the tele- 
phones into the low frequency circuit L,, С», 
and when connected to the right-hand con- 
tacts the telephones serve for the reception 
of the oscillations of the antenna. This 


Fig. 8. Regenerative crystal receiving circuit for 
long wave reception. 


switch must also be provided with a dead 
contact in the centre. The choice of the 
values of the inductances and capacities 
must depend on the same considerations 
as have been dealt with above. 

A zincite detector can also be made to serve 
as an efficient amplifier. It has already been 
seen in the circuit of Fig. 8 that it is possible 
to obtain an amplifying process by means 
of a crystal, in a similar manner to a valve 
amplifer using reaction. It is, however, 
Possible to arrange such a circuit when the 


Fig. 9. Short wave regenerative crystal receiver. 
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detector itself amplifies the energy received 
in the antenna. Figs. 11, 12 and 13 are 
examples of such circuits. 

Ап amplifier comprising a high frequency 
circuit C,, L,, which serves as a tuner and 


C, + с, 


L, 


0000000 
T 
000000 


| Mf) = 15080 


Fig. 10. А switch is here introduced so that the 
crystal can be adjusted to an oscillating condition. 


a low frequency circuit La, Cə, is shown 
іп Fig. іі. In order to operate the amplifier 
successfully the potential applied to the 
crystal must be high enough to get the 


Fig. 11. 


Another regenerative circuit, 


detector almost to a generating state, but 
generating must not commence, because the 
circuit produces oscillations of audio- 
frequency. А crystal can detect and at the 


4444, 
+ й 


iz v 


Fig. 12. An L.F. amplifying circuit. 


same time produce amplification. А 15 
to I amplification is even possible if the 
potentiometer is so adjusted as to keep. 
the rise and fall of the oscillations of the 
circuit C,, L, in phase with the received 
oscillations. 
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A low frequency amplifier is shown in 
Fig. 12, which, however, gives only a low 
amplification factor. 

The last, Fig. 13, represents the circuit of 
an amplifier working independently. It will 
be seen that the zincite detector-amplifier 
is connected straight оп to the aerial. 
The receiver is used with an ordinary 
detector D,, C L being the tuner. 

In all instances where the detector is 
used as a generator or amplifier it is 
advisable to use telephones of low resistance 
of between тоо to 250 ohms. 

Using some of the circuits described, it 
has been possible to achieve transmission over 
a distance of one mile. On both sides the 
crystal served simultaneously as a generator 
and detector, so that even duplex trans- 
mission was possible. 

This new. sphere for the use of a 
crystal opens up a wide field for in- 
vestigations of great scientific value, and 
it is a matter in which both the amateur 
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and advancedfexperimenter can participate. 
It may be mentioned that any practical 


AMPLIFIER 


D; 


RECEIVER 


Fig. 13. Another oscillation amplifying circuit. 


developments produced would be of extreme 
interest to those who are at present working 
along these lines. 


——————HÁ———————— 


THE REALLY PORTABLE SET. 


and tuning is carried out 
while the 


for re- 


on one knob, 
circuit provides 


generation. 


"Courtesy Carpax Co. 


This attractive set employs а 
single valve and is complete with 
plate ‘and filament batteries. 


It is very simple to operate, 


OcroBER 8, 1924 


PATENTS 


AND 


ABSTRACTS 


Loud Speakers. 


(1) In loud speakers of the type having a 
sound horn, a compact design may be 
obtained by coiling the horn round a portion 
of the instrument in such a way that the 
centre of gravity of the horn is substantially 


Fig.l. A compact loud speaker suitable for mounting 
in a compartment of a cabinet type receiver. 


vertical over the centre of gravity of the 
instrument. Where the horn enters the 
instrument at one of the sides the horn may 
conveniently be coiled horizontally round 
the instrument and then led up the side 
to spread out over the top. 

One method of construction* may be 
seen from Fig. 1. A compact arrangement 
of this type is very suitable for mounting in 
а compartment of a cabinet type receiver. 

(2 A good method of securing the 
diaphragm of a loud speaker is to clamp it 


*British Patent No. 219,095, by The British 
n-Houston Co., Ltd. 
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between the edge of the housing surrounding 
the mechanism and the element which 
constitutes а cover for the open end of the 
casing and provides a means of communi- 
cation between the diaphragm and horn. 

In the portion of theloud speaker sketched* 
(Fig. 2), 1 is the case of the instrument which 
contains the electromagnet 2. The dia- 
phragm 3 is secured by screwing a massive 
block casting 4 to the case of the instru- 
ment, the screws passing through slots 
provided in the edge of the diaphragm. 
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A sectional view showing the construction of 


Fig. 2. 
a loud speaker. 


The position of the magnets with respect to 
the diaphragm тау be adjusted by turning 
the knurled knob 5. 


*British Patent No. 219,070, by Johnson and 
Phillips, Ltd., and W. H. Johns. 
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A Novel Valve. 


In ordinary receivers or transmitters it 
is usual to connect a coil in the anode circuit 
and another in the grid circuit and to 
couple them for the purpose of obtaining 
reaction effects. It is proposed* to dispense 
with these coils and to construct the anode 
and grid of the valve of spirals of wire in 
such a manner that the magnetic coupling 
between them will suffice to give the desired 
reaction effect. Preferably the anode and 
the grid each are provided with two terminals 
to allow circuit connections being made at 
each end. The improved valve may be used 
without any external coupling or induc- 
tances for the generation of short or long 
waves. If necessary, the inductance of the 
grid and anode circuits may be increased by 
connecting external inductances. The use 
of external inductances will also permit of 
the coupling between anode and grid being 
varied. 


Direction Finding System. 


This invention refers to wireless direction 
finding systems, in which in the determina- 
tion of a bearing, the occurrence of minimum 
current flow in a coil or circuit is noted 
by the effect produced in telephone re- 
ceivers, or by an indicating instrument. 

An improvement in this methodf consists 
in arranging the apparatus to determine 
the occurrence of minimum flow in a circuit 
by causing the current to maintain a valve 
paralysed except when the current is at or 
near its minimum or zero value. One method 
may be explained with reference to Fig. 3. 
For determining the direction of а trans- 
mitting station, two coils or loop aerials 
(т, 2) are employed, these loops being fixed 
at mght angles to one another, with their 
planes vertical. Тһе direction of the 
transmitting station is determined by ascer- 
taining when the current in the first loop (1) 
is a minimum; that is to say, when this 
loop is in such a position that the direction 
of the transmitting station is perpendicular 
to the plane of the loop. The plane of the 
second loop (2) is then directed towards 
the transmitting station. The terminals of 
the first loop, across which a tuning con- 


* British Patent No. 220,388, by J. Robinson 
and W. H. Derriman. 


+ British Patent No. 220,029 by J. Robinson and 
G. J. R. Joyce. 
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denser 3, is connected, are joined respectively 
to the grid and through a potentiometer, 4, 
to the filament of the control valve 5. The 
anode of the control valve is joined to the 
filament through a battery 6, in series with 
a resistance 7, forming a potentiometer. 
A tuning condenser 8, is joined across the 
terminals of the second loop, and these are 
connected respectively to the grid of the main 
valve, 9, through a grid leak and condenser 
and to the movable contact of the potentio- 
meter (7), in the anode circuit of the control 
valve. The terminal of the potentiometer 


o оғр----а 


Fig. 3. Showing how а control valve is employed in 


the receiver of a direction finder. 


which is connected to the filament of the 
control valve is connected to the filament 
of the main valve. 

The movable contact of the potentiometer 
is so adjusted that except when the current in 
the first loop aerial has a minimum value, 
the potential of the grid of the main valve 15 
such as to paralyse this valve. Ав the loop 
aerial is moved away from the position in 
which the current is a minimum, the main 
valve becomes paralysed, and no sound is 
heard in the telephone receivers. By using 
two loops in the manner described, a sound is 
produced at or near the minimum point 
only if radiation is being received from the 
transmitting station. 


AUSTRALIAN AMATEUR PROGRESS. 


We are glad to hear from Mr. Philip Renshaw 
of the rapid development of the Wireless Institute 
of Australia, and particularly of the New South 
Wales Branch, of which he is Hon. Secretary. This 
division has now incorporated practically the whole 
of the clubs in New South Wales and is the mouth- 
piece in all amateur wireless matters in Australia. 
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THE POSITION ОЕ THE SCIENTIFIC 
| AMATEUR. 


AUTUMN PRESIDENTIAL ADDRESS TO THE RADIO SOCIETY 
OF GREAT BRITAIN. 


Ву Dr. №. Н. Eccrzs, F.R.S. 


(Concluded from page 8 of previous issue). 


HE licence which the Postmaster- 

| General must grant to the amateur 
may be “subject to such special 

terms, conditions and restrictions as the 
Postmaster-General may think proper, but 
shall not be subject to any rent or royalty." 
I think much of the trouble that has arisen 
comes from the last sentences. For example, 
they seem to have been interpreted to mean 
that the Post Office may restrict the licence 
to the use of a station for a few minutes a 
day between specified times and on a very low 
power, thus depriving the licence of nearly all 
utility. The phrase “ terms, conditions and 
restrictions " has been applied to compel 
applicants to disclose completely the object 
and the method of their proposed expenri- 
ments. Now there are some experiments for 
which the method can be foreseen and some 
for which it cannot. For most of them the 
method and the apparatus must be evolved 
as we go along. Hence the applicant for a 
permit to try experiments of this latter class 
is refused his licence—which is quite contrary 
to the spirit and the letter of the Statute. 
The ultimate consequence is that some 
surprising anomalies have arisen. For in- 
stance, at the beginning of the year the 
Council sent forward a select list of names of 
applicants of whose bona fides and competence 
the Council was confident. The list included 
- among other experienced wireless amateurs 
one who has graduated in electrical engineer- 
ing at a great College of the University of 
London. All the applications were rejected. 
At the same time the Council heard of 
licences being granted to inexperienced 
beginners with inferior qualifications. I am 
informed that the solution of this mvstery 
is that some of the successful applicants for 
permits copy a few pages out of a technical 


treatise or published paper and present it as 
a description of their proposed research. 

Another instance in which the Society 
has tried to assist is that of a pre-war 
transmitter in the North of England who 
has retired from business and is anxious to 
return to the study of the variations of signal 
strength produced by the atmosphere. His 
application has been refused although, he 
tells us, beginners in his neighbourhood, some 
of them his pupils in the art, have been 
granted permits since. 


V.ALUE OF EXPERIMENTS CANNOT BE KNOWN 
IN ADVANCE. 

Even in those cases where a problem can 
be delimited and a method tentatively 
suggested, the desire of the Post Office to 
weigh the scientific value of the experiment 
and method before granting the permit is 
unpractical. It is an axiom of science and 
invention that such adjudication is worthless. 
It is a responsibility that no man of science, 
no scientific body would presume to under- 
take. The unexpected happens and is 
valuable. In short, it 15 much easier to spot 
the winner in a handicap than to forecast 
the result of an experiment. 


THE LICENSING FEES. 

While I am speaking of the Act I might 
refer to the enactment that the licence 
granted for experimental purposes shall not 
be subject to any rent or royalty. The 
experience of this Society in connection with 
its own experimental station is as follows. 
The original licence was required to cover 
three and a half months' operation and was 
granted on the 7th December last. The 
licensing fee of /2 and a royalty of £2 105. 
for a complete half year had to be paid. 
The permit restricted the use of the station 
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to 15 minutes on any one night between the 
hours of 1 a.m. and 7 a.m., and the power 
was limited to 1 kilowatt. It is to be re- 
gretted that so severe a curb should be 
imposed upon altruistic scientific work. 
It is reminiscent of the dark ages. At the 
present moment the position is that the 
Society is prohibited from using its station, 
even for helping amateurs to tune their 
apparatus correctly, unless the Society 
consents to pay another {2 Ios. in royalty 
for the remainder of the year. 

How ANOMALIES HAVE ARISEN. 

Perhaps the anomalies I cite above have 
grown up as the result of a system adopted 
long ago and have not been brought plainly 
before the authorities. I think it will be 
universally agreed that the system ought to 
be revised so as to remove them. An 
analogous case and its remedy is to hand. 
It will be remembered that at the beginning 
of the broadcasting movement in this country 
the Post Office applied the Wireless Tele- 
graphy Act to compel all broadcast listeners 
to buy their apparatus from a specified group 
of firms. The upshot was that the home 
constructor arose in his thousands and defied 
the regulation. The Post Office thereupon 
tackled the problem afresh and rectified the 
mistake. This is exactly analogous to the 
present difficulty with the amateurs, but in 
this case the regulations are hindering 
scientific discovery, are robbing the best men 
of opportunitics for learning advanced 
technique, are diminishing our wireless 
prestige relative to other nations, and will 
ultimately react adversely on the output of 
invention and technical improvement. The 
remedy is easy ; it is to recast the regulations 
in the light of the experience of other pro- 
gressive countries. British transmitters 
would then attain the same measure of 
freedom and be put under the same obliga- 
tions as their fellow amateurs in America, 
France апа elsewhere. 

OTHER PROBLEMS BEFORE THE COUNCIL. 

I have dwelt at some length upon the 
licensing. anomalies because of the great 
importance of this matter from the national 
and scientific point of view ; but the Council 
have had many other problems before them. 
This has been a year of re-organisation, and 
therefore a very arduous one for the Council, 
which has in fact held thirty-four meetings 
in the twelve months. Their work has 
resulted in many improvements. The first 
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great improvement consisted іп сопсеп- 
trating all the work of the Society in a 
central office and in appointing a Secretary. 
Next, a number of Standing Committees 
were formed to deal with much of the detail 
work of the Society. The amount of devolu- 
tion can be seen from the list of names of 
these Committees: The General Committee 
of Affiliated Societies, the Membership Com- 
mittee, the Papers Committee, the Licensing 
Committee, the Publicity Committee and 
the Standards Committee. Full particulars 
of these Committees will be published in the 
Annual Report. Besides these there are 
permanent Committees of the two new 
Sections of the Society namely : the Schools 
Radio Society and the T. and R. Section. 
Since January the Committees have alto- 
gether held more than forty meetings. 

The activities of the above named Com- 
mittees are more or less invisible, but the 
scientific meetings of the general membership 
of the Society constitute an equally good 
record. During the twelve months there have 
been ten ordinary meetings with an average 
attendance of ninety, nine informal meetings 
with an average attendance of forty, and 
eleven meetings of the Transmitter and 
Relay Section with an average attendance 
of fifty-five. 

Among the greater of the public efforts 
of the Society during the past twelve months 
I must mention the organisation of the 
Transatlantic tests last autumn. Mr. 
Coursey's report was published in May last 
and is familiar to all members. Another 
important piece of work was the trans- 
mission and reception tests conducted in 
an express train on the London and North 
Eastern Railway, organised by Messrs. 
Child, Coursey and McMichael. Full reports 
of these tests have now been published and 
the thanks of the Society duly tendered to 
all who had assisted. 

A MEMBERSHIP BADGE. 

Another matter which has engaged the 
attention of the Council has been the choice 
of a badge for the Society and its atfiliated 
societies. In order to obtain suggestions the 
Council offered a prize of £5, reserving the 
right to use any or none of the suggestions 
in any manner. A large number of designs 
and ideas were sent in, many of them 
beautifully executed. They will be exhibited 
at the Society's Stand at the Exhibition 


(Continued on page 58.) 
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A wireless, electrical and cinema exhibition is to 
be held in the Ice Palace, Madrid, from December 
6th to 26th. 

ж * ж ж 

Н.М. Тһе King of Siam has, we understand, 
purchased a Western Electric Supersonic Hetero- 
dyne Receiver with which he hopes to enjoy 2 LO’s 
programmes. | А А А 

A course of lessons in organ music is being 
broadcast from l'Ecole Supérieure des P.T.T., Paris. 

* * * * 


The Irish Free State is shortly to have a broad- 
casting system with & main station in Dublin and 
relay stations in Cork and other centres. 

* ж + ж 


Тһе new relay broadcasting station at Stoke-on- 
Trent is to be opened on October 21st. 
* з ж * 


The Japanese Government have issued broad. 
casting regulations permitting the establishment 
both of high and low power stations. These will 
work on bands oí 360 to 385 and 215 to 235 metres 
respectively. 


s * * 


MANCHESTER'S WIRELESS EXHIBITION. 


Tueeday, October 14th, sees the opening of the 

first Wireless Exhibition to be held in Manchester. 

under the auspices of the Manchester 

Evening Chronicle, this interesting show will be 

staged in the Exhibition Hall, Deansgate, and will 
remain open until Saturday, October 25th. 

Leading wirelees firms have taken stands and the 
result will be & very fine representative collection of 
modern apparatus. 

The technical direction of the exhibition has been 
undertaken by the Manchester Radio and Scientific 
Society. 

An interesting exhibit will be that of the Avro 
Company, of Manchester, who have kindly lent an 
aeroplane which will be fitted with wireless; a 
railway compartment and one of several motor- 
cars exhibited by the Ford. Company will be 
similarly installed ; and there is to be a duplicate 
of a ship’s wireless cabin, fully equipped. 

As a result of cordial co-operation with the 
B.B.C., there will be frequent transmissions for the 
benefit of the Exhibition during the fortnight, and 
amateur transmissions by leading Manchester 
amateurs are arranged for times when the Broad- 
casting station is closed down. 

Not of least importance are the three con- 
structional competitions organised by the Evening 
Chronicle, and for which prizes to the total sum 
of 100 guineas are being offered. 


KDKA GETS BUSY. 


In support of the claim of KDKA of being “ the 
World's Premier Broadcasting Station," we have 
received a report of remarkable reception of the 
station on 60 metres by Mr. L. W. Murkham, of 
Stratford, London, E. 

The occasion of this reception was the America- 
Spain tests and on Thursday, September 18th, our 
correspondent received the complete programme of 
the Pittsburg station, using a detector valve and 
one L.F. stage, his aerial being a 20-ft. wire hung 
&cross & room. The addition of & further stage of 
L.F. afforded good loud speaker strength of excellent 
quality. 

Further tests were made on the following evening, 
when reception was found to be quite clear on earth 
alone. Indeed KDKA was still audible with both 
aerial and earth disconnected. 


FRENCH COURSE FOR HOME 
CONSTRUCTORS. 


It is & testimony to the success of the scheme 
the French School of Practical Electricity is on 
October 20th opening its fourth course of evening 
classes for those who desire instruction in the 
equipment of private wireless installations. The 
course extends over two months, and successful 
students are granted a diploma. 


SOVIET CALL LETTERS. 


The Russian Soviet wireless stations are being 
given call signs commencing with R. According 
to recent information, the following have been 
allocated :—Odborsk, КАМ ; Saratoff, RAP; 
Simferopol, RAT; and Kharkof, RAZ 


BELGIAN AMATEURS PLEASE NOTE. 


To facilitate the interchange of reports, Belgian 
transmitters are asked to send particulars of their 
call signs, etc., to Monsieur L. Heurotay, President 
du Radio Club Belge de l'Est, 56 Crapaurue. 
Verviers, Belgium. 


D.F. IN FOG. 


An example of the value of direction finding at 
sea was furnished by the recent experience of the 
Melita, of the Canadian Pacific Service, Between 
Quebec and Newfoundland a dense fog was en- 
countered and danger arose owing to the proximity 
of another large vessel, not fitted with D.F. 
apparatus, making for the same port. 

In this delicate situation the Melita succeeded 
in accurately determining her own position and 
that of the other vessel, and in giving the latter 
her bearings. When the fog lifted momentarily, 
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visual bearings were taken which confirmed the 
Melita’s readings in every respect. 


GENERAL FERRIE AS AUTHOR. 


WF General Gustav Ferrié, Chief of Radio Com- 
munications of the French Army, has recently 
completed a short book on the history and purpose 
of wireless. In the course of his remarks the General 
strongly advocates perseverance in short wave 
work, for which he sees a great future. A section 
of the book contains a highly eulogistic review of 
the work of amateurs throughout the world. 
Copies are obtainable, we understand, from the 
T.S.F. Revue, 35 Rue Tournefort, Paris. 


WORLD’S FOREMOST CLUB ? 


A highly satisfactory annual report for the 
season 1923-1924 has been issued by the Milwaukee 
Radio Amateur’s Club. Much of the success 
which has made the past year a record one is 
attributed to the spirit of co-operation among 
members, and Mr. F. W. Catel, Secretary, makes 
the daring assertion that the club possesses the 
distinction of being the foremost purely amateur 
club in the world. | 

The membership committee has been very active 
and has secured 97 new members during the year. 


А well-arranged transmitting station owned by Mr. F. G. S. 
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THE PARIS CONCOURS LEPINE. 

During the recent Paris Concours Lepino, an 
exhibition devoted to the productions of small 
inventors, demonstrations in transmission were 
given by MM. Jacques Chatenet and Pierre De- 
launey (8 BS). In spite of the heavy atmospheric 
disturbances at present prevalent in France, these 
transmissions were heard clearly by Finnish 1 NA. 


SWEDISH AMATEUR TRANSMITTERS. 


The following list of Swedish transmitters supple- 
ments that appearing in our issue of September 


24th. | 
SMYY H.S.G. Svensson, Kronudden Waxholm 
SMZA Nässjö Radioklubb, Radhus- 

gatan 26 - T .. Nässjö 
SMZD Jónkópings Radioklubb, Villa 

Annero .. - 5% .. Jönköping 
SMZF С. H. d'Ailly, Skanegatan 31 Göteborg 
SMZH John Lundström, Ку. 15, 

Tomt 3 fa id .. Kiruna 
SMZI Claes Fleming, Stureplan 2, 

Motoryachten Borgila, IV .. Stockholm 
SMZJ Claes Fleming, Stureplan 2 .. Stockholm 
SMZK Falu Radioklubb Sy .. Falun 
SMZL Erik Holm, S. Langgatan 10 .. Kalmar 
SMZN Georg Holmlund, Rosenlunds- 

gatan 3 T T .. Göteborg 
SMZO О. Mogensen, Svürdsjógatan 9 Falun 
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Wise, of Crouch End, London. 
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Radio Sorietu of Great Britain. 


FORTHCOMING MEETINGS. 


Ап informal meeting of the Society will be held 
at 6 p.m. at the Institution of Electrical Engineers 
this evening (Wednesday), when Mr. A. Hinderlich 
will open a discussion on “ Crystals." 

The Transmitter and Relay Section will hold an 
informal meeting on Friday, October 10th, at 
6.30 p.m., at the Institution of Electrical Engineers, 
when Mr. Н. L. Kirk will give a talk on “ Small 
Power Transmitters.” 


DISTINGUISHED LIFE MEMBER. 


Members will be interested to learn that an 
honour has been conferred оп the Society by H.R.H. 
The Crown Prince of Siam, who has become a life 
member. 


AERIAL INSULATION. 


Usetul hinta on aerial insulation were introduced 
by Mr. J. E. Nickless, in opening a discussion on 
the subject at an informal meeting of the Trans- 
mitter and Relay Section on Friday, September 
26th. 

The question of aerial insulation had been grossly 
neglected in the past, said Mr. Nickless, particularly 
from the amateur's point of view, and the market 
had been flooded with cheap insulators which in 
reality were not insulators at all. For inatance, 
the cheap reel type was practically useless in a 
transmitting aeria] and not much better for re- 
ception purposes. The shell type was a distinct 
improvement, but Mr. Nickless stated that he was 
disinclined to trust any insulator having a hole in 
the middle through which the wire was passed. 

The ideal insulator should provide as smooth a 
surface as possible, and all sharp corners and curves 
should be avoided. In fact, every care should be 
taken to overcome capacity effects. The type of 
insulator favoured by the speaker was the “тияһ- 
room " variety, which was admirably adaptable 
to all kinds of weather. The mushroom insulator 
was also capable of surmounting great mechanical 
and electrical strains, and Mr. Nickless cited an 
instance in which an insulator of this type was 
submitted to a voltage of 52,000 without damage. 

In the ensuing discussion the respective merits of 
glass and ebonite insulators were debated, but Mr. 
Nickless left the impression that for all-round 
purposes, the porcelain insulator was superior to 
other types. 


RADIO HISTORY. 


* Reminiscences of Wireless Telegraphy " formed 
the theme of an illustrated lecture given by Mr. 
Sins before the Borough of Tynemouth Radio and 
Scientific Society on September 25th. 

The lecturer took his audience back to the time 
of Hertz, proceeding to the introduction of the 
coherer by Prof. Branly, and then to Senatore 
Marconi’s Transatlantic experiements. After deal- 
ing with wireless in the war, Mr. Sims described 
modern wireless working, giving interesting details 
of the Imperial Wireless Chain. 
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CAPTAIN ECKERSLEY ON 
BROADCASTING DEVELOPMENTS. 


OME remarkable developments іп соп- 

nection with long distance broadcasting 

were foreshadowed by Capt. P. P. Eckers- 

ley, Chief Engineer of the British Broad- 

casting Company, іп ап address delivered 
to the Royal Photographic Society on Tuesday, 
September, 23rd. 

Dealing first with the question of morse inter- 
ference and jamming, Captain Eckersley expressed 
the contention that the broadcast waveband would, 
in a year or two, be entirely free from this nuisance. 
Until, however, this desirable state of affairs was 
attained, it behoved all listeners to render their sets 
as selective as possible. The major portion of the 
complaints came from listeners resident on the South 
Coast and the suggestion had been mooted that the 
power of the main stations in that vicinity should be 
considerably increased with the object of swamping 
the interference. This, Capt. Eckersley added, 
would have met with considerable opposition from 
licence holders who owned sets sufficiently sensitive 
to receive distant transmissions and who would, 
consequently, have experienced difficulty in tuning 
out their local station. 

Referring to the question of relay stations, the 
speaker added that the cost of the erection of main 
stations in the various industrial centres would 
have been too high and relay stations were therefore 
adopted in preference to a few high power trans- 
mitters. It was estimated that with the existing 
main and relay stations and the proposed high 
power installation in operation, that practically 
22 million people would be satisfactorily served, or 
approximately 50 per cent. of the population of the 
British Isles. Working on this basis less than 
1 per cent. of the population were adequately 
served in America. 

Utilising Marconi’s new system of beam trans- 
mission, Capt. Eckersley anticipated the time when 
Great Britain and America would be linked up by 
wireless and constant and reliable telephonic 
communication, free from extraneous noises, would 
be possible. The speaker recalled the time, during 
the war, when direction finding at night in Salonica 
was rendered practically impossible through the 
shielding influehce of adjacent hills, the waves 
appearing to originate from an entirely different 
source from that where they were transmitted. 

At the broadcasting stations every endeavour was. 
made to give equal electrical impulse for equal 
audibility, so the question of faithful reproduction 
mainly concerned those at the receiving, end. 
Many telephones were designed to respond chietly 
to one particular frequency, as was desirable where 
morse was being received. The speaker was con- 
vinced that the next outstanding development 
would be in connection with loud speakers and 
telephones. . 


6 MP. 


Some confusion has arisen owing to the allocation 
of the call sign 6 MP, to Mr. O. W. Nicholson, M.P., 
whose station is situated іп Hampshire. This call 
was originally the property of the Metropolitan 
Police, but has since been re-allocated. Mr. 
Nicholson welcomes reports on his signals. 
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Cobham, Surrey (August 20th and September 9th). 

English: 2 ASH, 2 BG, 2 САА, 2 FN, 2 KF, 2LF, 2 
5 RZ, 5 ZN, 6 AL, 6 TD. French: 8AE, 
8 BS, 8 CM, 8 CZ, 8 DA, 8.DI, 8 Dc, 8 DX, 8 

8 8 NQ, 8N8, 8 ОК, 8 ЕВ, 8 RR, 

WJ, 8 WR. Dutch : 
Danish: 7 EC, 7 RT, 7 ZM. 
wedish: 8М28. Italian: ДЕР. 
German : Unknown: 8 Ар, 8CA, З XO, P6 ZU, 1 CKZ, 
JLPL. (о-у о.) (Е. J. Martin). 
Coventry ( po ZR М: 20th). 

Morse : MP, 6 TD, 0 AB, OFA, 0 МВ, ЗЕР, 8DO, 
8 DX, $ UU. 8 MN, 8 UG, 8530, 8 BN,* “АС, SMZP, GB, oval 
10A, 1P, ? P, Z8W. Telephony : 9 AIT, 2 NV, 2 YX, 5 YS, 
8 EK. (0 ——v—1 and ri—v-— 1.) * Also on "spark R.7 


(Н. Маусоск, % AVD). 
KP,* 2 WU,* 5 AK, 5 KO, E 5 NW, 


Belgian : 


Aberthaw, Glam. 
British : 2 DR, 2 DX, 2 


5 RQ, вва. 6TD, 6TH. French 8 BN, 8BU, 8DN, 8 DO, 
8 ÉM, 8JHL, 80K, 8 WL, 8 WZ, 8880. Dutch: 0 BA, 0 MS, 
OXP. Others: 1DO, ЗАР. * Telephony. 


(C. Prosser, 2 ACK). 
Huddersfield (August 26th and Шы” pu 1924). 
2 CC, 2 DX, 5 BS, 5 MA, 5 OX, 5 TZ, 5 
6 NF, 6 RY, 0 NN, 0 QR, 0 XP, 8 BV, 8 DO. 8 WJ, SWL a 
4C2, W2, 1NA, CIAR. (Reinartz, тр. -Y L.F 


(J. B. Kaye). 
Verviers, Belgium Ur August). 

English: $ CA, 2 MK, 200, 2TA, 518, 5 MA, 50C, 
5 RQ, 5 TZ, «ам? Ep. Dutch: OFN, 0МЕ, ORB, 0 
Italian: 1MT. Belgian: 4WR. Danish: 72М. French: 
8 AE 4, 8 BN, 8 BV, 8 CZ, 8 DO, 8 DX, 8 F 4, 8 JHL, 8 KK, 8 OK, 
8 RBR, 8 RO, 8 RR, 8 SM, 8 SR. (R. Pirotte). 
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| AN OMISSION. ' 

In the article in our last issue describing the 
Dry Cell Receiver, a drilling diagram was shown on 
page 16, but the dimensions of drills required were in- 
advertently omitted. These should be as follows, the 
lettering corresponding with that on the diagram :— 

A = 4 in. diameter. 

В } in. diameter and countersunk. 

- 5.32 In. s 

- Tapped 4 B.A. and 3. 16 i in. deep. 

= lin. diameter. 
= 3 16 1. diameter. 
= Tapped 2 В.А. and 3 16 in. deep. 
= 5321in. diameter. 
= 9 32 in. diameter. 


2. 
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THE POSITION OF THE SCIENTIFIC 
AMATEUR—concluded from page 54. 


opening on Saturday. А sub-committee 
consisting of Admiral Sir Henry Jackson, 
Mr. Campbell Swinton and myself went 
through all the suggestions and agreed that 
no one of them was exactly suited to our 
purpose. Finally it was decided to combine 
some of the elements occurring in two of the 
best designs and to divide the prize. The 
winners are Mr. Frank W. Taylor of 60 Cleve- 
land Gardens, Barnes, апа Mr. Н. Н. 
Townley, 26 De Crespigny Park, 5.Е. Many 
other of the competitors deserve prizes, 
but I can do no more than give them honour- 
able mention, together with the thanks of the 
Society for their efforts. They are Messrs. 
Adeane of Shepherd’s Bush, Bampton of 
Salisbury, Bassett of Crofton Park, S.E., 
Bowes of Darlington, Brayshaw of Hudders- 
field, Church of Hendon, Clamp of Sydenham, 
Cooper of Acomb, Cumming of Yeovil, 
Farrar of Cardiff, Flinton of Scarborough, 
Francis of Barnet, Goundry of Barrasford, 
Harvey of Bristol, Helps of Bradford-on- 
Avon, Ibbitson of Sunderland, Larkin of 
Eltham, Loughlin of Salford, Marshall of 
Harrow, Mitchell of S. Croydon, Rowell 
of Gateshead, Sugarman of Abercynon, 
Wright of Portsmouth and Mysehall of 
Rotherham. 


——$————— ——— 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 8th. 


Radio Society of Great Britain. Informal Mecting. 44 6 pan. 
At the Institution of Electrical Eugineers, Savoy Place, W.C.z. 
Discussion : " Crystals.” To be opened by Мг. А. Hinderhch. 


Radio Research Society, Peckham. At 44 Talfourd Road. Dis- 
eussions > “Н.Е. Amplification," “ Telephones. апа Micro- 
phones." 


Streatham Radio Society. At Streatham Hill College, 35 Streatham 
High Road, S.W. Lecture by Mr. Ward (2 98). 


THURSDAY, OCTOBER 9th. 


Bournemouth and District Radio and Electrical Society. At 7 p.m. 
At Canford Hall, St. Peter's Road. Lecture: ” Practical Uses 
of the Valve.” Ву Mr. W. Н. Peters, B.Sc. 


West London Wireless and Experimental Association. At Belmont 
Road Schools, Chiswick, W.4. Lecture:  "'"Constructionial 
Details, Part I." By Mr. J. F. Bruce. 


Wimbledon Radio Society. Field Day. 
Walthamstow Amateur Radio Society. Jumble Sale. 


MONDAY, OCTOBER 13th. 


Hackney and District Radio Society. At 8 p.m. At King’s H; an, 
Lower Clapton Road, Е.Х, Experiments with Frame Aeriats.* 


TUESDAY, OCTOBER 14th. 
Manchester Wireless Exhibition. Until October 25th. 
Ехінімпеп Hall, Liverpool Road. 


Merthyr Radio ani Scientilic Society. At Milbourne Chambers 
Merthyr Teen! реши Meeting of Session, 


In City 
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КАДАЛА К 


CONNECTIONS OF PLUG-IN Н.Е. 
TRANSFORMERS. 


EFORE wiring up a valve holder which is to 

accommodate a plug-in type H.F. transformer 
in a receiver, it is always wise to check the con- 
nections of the pins on the transformer in order to 
make quite sure that the primary and secondary 
windings will be connected into the circuit in the 
correct manner. While the method of connecting 
the beginnings and ends of the windings varies with 
different makers, it will be found thaj in most cases 
the primary winding is connected between the 
"grid" and "plate" pins, and the secondary 
winding between the “ filament " pins. It is often 
possible to obtain a clue as to which are the begin- 


Readers desiring to consult the 
tion Dept. should make" use of the coupon to be 
advertisement pages. 
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READERS PROBLEMS 


" Wireless World " Informa- 


fou nd in the 


With switch S1 to the left, S2 to the right, and S3 
to the left, the crystal detector alone will be in 
operation. With БІ. to the right and the other 
switches in the positions mentioned above, the 
crystal wil be preceded by H.F. amplification. 
When 82 is in the left-hand position, one or two 
stages of L.F. amplification will be brought into 
operation, according to the positions of switches 
S3 and S4. The first stage of L.F. amplification is 
transformer coupled to the crystal detector, and 
choke-capacity coupling is employed between the 
first and second L.F. stages. Suitable values are 
indicated for the grid coupling condenser. To 
avoid complication of the wiring, the filament 
current of valves not in use should be switched off 
by means of the filament resistances. 


Ап experimental three-valve and crystal receiver. 


nings and ends of the windings by an examination 
of the position of the holes leading to the interior 
of the transformer. - 


AN EXPERIMENTAL THREE-VALVE AND 
CRYSTAL RECEIVER. 
HE diagram above shows the connections 
of a receiver employing one stage of H.F. 


amplification, with crystal rectification and two 
note magnifiers. Switches have been introduced 


well be given too high a value. 


THE RESISTANCE OF POTENTIOMETER 


WINDINGS. 
N sending a diagram for criticism, a corres 
pondent asks if the resistance of the potentio 


meter is too high. 


The resistance of a potentiometer cannot very 
The higher the 
value of the resistance, the less will be the current 
drawn from the L.T. battery, and as the grid 
current necessary to prevent oscillation n an Н.Е. 
valve is generally only of the order of a few micro- 


ж that any combination of valves may be used. . amperes, a eurrent of ] nulliiinpere. from the 
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potentiometer resistance would be sufficient to 
ensure a grid voltage proportional to the position 
of the slider on the potentiometer. Generally 
speaking, the potentiometer should be given a 
resistance of not less than 300 ohms. 


А Fovur-VALVE RECEIVER FOR BROADCAST 
RECEPTION. 


HE circuit arrangement given below is 
suitable for the reception of broadcasting when 


long range and freedom from distortion are required. - 
One stage of high frequency amplification, together 


with the use of reaction, ensures the reception of 
weak and distant stations, while the use of crystal 
rectification and resistance capacity coupling in the 
case of L.F. valves is calculated to reduce distortion. 
It is desirable that the crystal detector should be 
connected to the first L.F. amplifying valve by 
means of an intervalve transformer. The dis- 
tortion introduced by this transformer will be 
negligible if this component is provided with a 
sufficient number of turns, and with an iron core 
of adequate cross section. Suitable values are 
given where possible, but the values of the anode 
resistances will depend upon the value of the H.T. 
battery and the type of valves used. 
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H.T. battery, and would prevent the flow of a 
destructive current. Another method of protecting 
the valves is to connect a small flashlight bulb in 
series with the H.T. battery. This bulb acts as a 
fuse, and will burn out in the event of a short 
circuit. 


TAPPINGS ON H.T. BATTERIES. 

E have had many queries from readers who 

have purchased H.T. batteries in which a 
fixed positive terminal апа variable negative 
tappings are provided, asking how such a battery 
could be used in a circuit requiring a variable 
positive tapping. 

While this method of marking the tappings is 
misleading, there is nothing to prevent the use 
of a variable positive tapping. Every plug on the 
battery is both positive and negative, according 
to the end of the battery to which it is referred, so 
that by fixing the negative plug, the remaining 
plugs become positive with respect to this fixed 
tapping, and a variable positive tapping can there- 
fore be obtained. 


THE EXAMINATION FOR THE P.M.G.'s 


CERTIFICATE. 
T is not necessary to pass through a training 
school in orfer to take the examination for the 
Postimaster-General's certificate of proficiency іп 
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А four-valve reecieer for broadcast reception. 


PROTECTION OF THE Н.Т. Battery. 


EFERRING to the method of protecting the 

H.T. battery described on page 656 of the issue 
of September 3rd, 1924. a reader asks if the 100 ohin 
resistance connected in series with the Н.Т. battery 
would appreciably affect the value of the anode 
current to the valve. 

The effect of this resistance would be negligible, 
since it bears only a small ratio to the internal 
resistance of the valve itself, which may be of the 
order of 50,000 ohms in the case of a general purpose 
receiving valve. |n the event of a short circuit 
taking place, however, this resistance would be 
large compared with the internal resistance of the 


. from 


operating wireless apparatus. This examinatiotr 
is open to all who have filled in the necessary 
forms; but owing to the fact that part of the 
examination is of a practical nature, and requires 
acquaintance with the actual apparatus used ола 
board ship, candidates generally prefer to receive 
their training at a recognised school, where the 
apparatus сап be manipulated and tested. 

А syllabus showing the ground covered by the 
examination and a copy of the application form are- 
given in The Handbook for Wireless Telegraph 
Operators Working Installations Licensed by His 
Majesty's Postmaster-General, which is obtainable 
Н.М. Stationery Office, Imperial House, 
Kingsway, London, W.C.2. 
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CONTENTS. 


(1) Electrical Principles. 
(2) Inductance Coils and 
Condensers. (3) Alternat- 
ing Current. Circuits. (4) 
The Supply of Power. (5) 
Rectifiers. (6) Valve Recti- 
hers. (7) Microphone and 
Speech Amplifiers. (8) The 
Three-electrode Valve as 
an Oscillator. (9) Modu- 
lated Waves and Wireless 
Telephony. (10) Miscel- 
laneous Notes and М easure- 
ments, 
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The Design and Operation 


of Small Power Apparatus 
By W. JAMES. 


The aim of the author in writing this volume has been 
to deal in turn withZeach portion of the complete 
transmitting equipment so that anyone may be able 
to design and operate his own transmitter. Every 
possible difficulty which may be encountered has been 
thoroughly dealt,with. Тһе book is divided into то 
chapters and contains no less than 210 photographs 
and figures. Price 9s., post od. A huge demand is 
certain, Order your copy at once. 
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VERY wireless experimenter 


(eye 
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looks sooner or later for some- ^ 

thing more than ordinary X 

results. Each component of his Ў 

receiving set is reviewed with deter- Н 
о рае. ниб мер suy nec 
YY 10000 metres е ө Р R.I. components are always kept.  $ 
Their standard of design, workman- — & 
її ship and results places them above % 
i - all criticism. Е: 
M Have you tried R.I. high power 4 
ry frequency components ? They аге д 
59 the result of 25 years of advanced & 
% wireless research. 9% 
б " Ж 
үн Тһе R.I. Anode Reactance is $ 


> 


adopted in all the best receiving 
sets, because it holds the finest 
H.F. amplification efficiency, and 
does away with all plug-in coils. 


ВІ. high frequency  Trans- 
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Crystal Detector. Dust-proof Micro- 8 6 
meter Adjustment wat ә 22D 


14 

5 formers are ideal for multi-valve 

Y? sets. 

M Write for the New R.I. catalogue; 

T you will never regret your choice | 


of R.I. components. 
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12 Hyde Street, New Oxford Street, W.C.1 


Managing Director—]. JOSEPH, M.LE.E. 
. r ' s : Chief Designer—W. А. APPLETON, M.B.E., M.LR.E. (late 
Combined Variable Intervalve Reaction and Admiraly Technical Research Officer). 


Anode Reactance. Wavelength 
range, 200-4,000 metres .. .. 45/ s Telephone—Regent 6214-5-6, Teiegrams— Instradio, London." 
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BUILDING АМ! 
INEXPENSIVE 


TRANSATLANTIC 
RECEIVER 


No. 270 Bay xv] 
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thrill of 
stations. 


(De Forest Patent, No. 141344) 
Having the qualities of an ideal inductance 
coil, and being obtainable in 20 sizes 
which allow of a selection by means of 
which dead-end losses are reduced to a 
minimum—it is the best possible in 
ductance for short wave reception. 

20 Sizes to cover wavelengths up to 
25,000 metres—for short wave reception 
"they cost 5/-. 


Fixed 
141344) 


IGRANIC Unitune Aperiodic 
Coupler (De Forest Pat. No. 

(Other Patents pending) 
Overcomes the difficulties of short-wave 
reception for it combines the advantages 
of both direct and loosely coupled methods. 
Famous Honeycomb winding is used 
because self-capacity. $o essential for 
short wave reception -is reduced to a 
minimum. Can be used in any set which 
has standard coilholders, without re- 


wiring. 


GLASGOW 


Variable Bridge Condenser 


Actual size 


New Model'A (Mica Dielectric) 14/6 


The Variable Bridge Condenser is the Ultunate Radio Con- 
troller, for its fundamental principle presents finality in 
precision. 


Model B (3-E.V.C.) Panel Mounting (Aur Dielectric) 37/6 
C Cabinet Mounted (Air Dielectric) 45/- 

D Bridge Tuning and Rejector Unit 60/- 
Bridge Tuning and Rejector Coils 7/6 

CLIX COMBINATION PLUGSOCKET— 


the Electro-Link with 159 uses—inaugurates a standardised 
system of instantaneous wiring. 


CLIX with Locknut .. 3а. each 
CLIX Insulators (6 colours) .. ld. each 
CLIX Bushes (6 colours) .. à; .. ld. per pair 


Obtainable from all Wireless Dealers or direct 
from the Patentees апа Manufacturers : 


AUTOVEYORS LTD. 


Radio Engineers and Contractors 


84 VICTORIA STREET, LONDON, S.W.1 


Like in one’s childhood days when 
waiting for ‘‘ Father Christmas” to are 
‘* broadcast ”’ 
one waits in the early hours for the 


'! receiving "' 


And whether one 


with confidence or misgiving depends 


Igrani 


149 Queen Victoria 


BRADFORD 


welcome load—so 
the 


transatlantic 
waits 


your 


Devices carry а six 


Works : 


BRANCHES 
MANCHESTER 
NEWCASTLE 


Fitted with soldering terminals: 
It is strongly made. 

Has dependable and reliable 
windings- is moreover scienti- 
fically designed and none is 
more electrically eificient. 
This statement is backed by 
the ever increasing sales which 
alone have allowed the low 


figure of 
12/6 


If fitted with ‘* Tangent’’ 
patent terminals as shown, 


/- 
London: 25 Victoria St., S.W.i 
Newcastle-on-Tyne : 
“Tangent House, 


[СКАМІС 


ELECTRIC Со. 


Street, 
BEDFORD. 
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The Thrill of 
Transatlantic Reception 


to à great extent upon what components 
built into the 
Though vou may pay a little more for 
Igranic 
you build your set 


radio receiver. 
Components with which 
you realise, when 
crowned with 


vigil has been 


success, how their performance justifies 
your selection of Іргапіс Components. 


The well-known American broadcasting stations КОКА and WGY аге transmitting 
on short wavelengths and on this page will be found details of two Igranic devices 
which, being built especially for short wave reception, should form part of your 
receiver if vou would experience to the full the thrill of transatlantic reception. 
They, like all other Igranic Components are obtainable of all reputable dealers. 


Write for List U90, which illustrates and describes them, 
months’ 


guarantee. 


Ltd. 4 


London. 


BIRMINGHAM 
CARDIFF. 


A standard article—fulfils all 


the requirements of the ordinary user 


It dithculty in obtaining — 
write us, 


GENT & Co.Ltd. 


Manufacturing 
l-lectrical Engineers, 


“ Faraday Works," 


LEICESTER 


Blackett St. 5 -Q 
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A) 


RADIO TOPICS. 


THE FALLACY OF A CENTRAL 
AERIAL. 


REFERENCE has been made 
recently in the daily press to a 
proposal made by the Bethnal 
Green Borough Council for the 
establishment of a central aerial to supply 
the district and dispense with the necessity 
for independent aerials on every house. As 
we understand the proposal, the central 
aerial would receive broadcasting from, we 
presume, the local station, and would re- 
radiate so that small frame aerials on sets 
in the vicinity would be sufficient to pick 
up the transmissions. Such a proposal 
does not seem to be a practical one for an 
independent body to attempt. Neglecting 
technical difficulties altogether, it should be 
apparent that under the present powers of 
the B.B.C. that Company has a monopoly 
for broadcasting in this country, and such a 
central station and aerial as is proposed, 
would in our opinion differ very little from 
a relay station, but an inefficient one in 
comparison with those already established. 

From an amateur point of view a scheme of 
this kind, if it were ever adppted, would be 
a matter of continual annoyance, whilst 
the suggestion of denying the ordinary 
broadcast listener an aerial would at the 
same time be depriving him of extending his 
interests beyond the programmes of his 
local station. 

The reason which appears to have prompted 
the Bethnal Green Borough Council to 
put forward the suggestion, has been the 
unsightly appearance of aerials put up 
anyhow by tenants to suit their individual 
tastes. We feel some sympathy with this 
point of view because undoubtedly aerials 
of the type one sees so frequently are far 
from being an attractive addition to the 
landscape. 


It is a pity that at a time when some 
acquaintance with wireless is so easily 
acquired, the public should not take the 
trouble to see that their aerials are put up 
in such a manner that they need be neither 
conspicuous nor unsightly. There is cer- 
tainly no reason why the average broadcast 
listener should go to the trouble of erecting 
more than a single wire aerial, and yet even 
close up to broadcasting stations one fre- 
quently comes across multiple wire aerials 
which almost drag along the roof, and where 
not the slightest attempt has been made to 
make a sound and sightly job. 


NEUTRODYNE TRANS- 


FORMERS. 
JE terest dates to whose wireless 


interest dates to before the intro- 

duction of broadcasting will remember 
how H.F. transformers of the plug-in type 
were favoured for use on the wavelengths 
then in use of 500 metres and above. The 
amateur wavelength on which there was a 
good deal of experimental telephony was 
1,000 metres and for H.F. amplification the 
plug-in transformer gave very satisfactory 
results. 

With broadcasting occupying an optimum 
wavelength of about 400 metres and amateur 
transmissions employing wavelengths con- 
siderably lower, the plug-in type of trans- 
former has lost a good deal of its former 
popularity, owing to the losses which occur 
at the high radio frequencies of the short 
wavelengths. 

To a Belgian correspondent we owe the 
suggestion of an improvement in this type 
of transformer which may again make it 
a severe competitor to the now almost 
universally adopted tuned anode method of 
high frequency amplification. This new 
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arrangement consists of fitting a neutrodyne 
condenser to the plug-in transformer itself 
so that the feed-back condenser may be 
adjusted to a capacity suitable for the wave- 
length range of the winding, and the other 
conditions existing in the set. The con- 
struction of these transformers fitted with 
neutrodyne condensers should not prove 
difficult, whilst the fact that it is necessary 
to make five points of connection still 
permits of a design somewhat similar to the 
old type of transformer as valve holders 
can now be obtained carrying five valve 
legs. 
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have set out to leave nothing undone which 
might be undertaken by them to provide 
novelty or entertainment for the public. 
We have recently had an instance of this 
activity in the broadcasting of animal noises 
from the Zoological Gardens, and however 
useless some critics may regard this effort, 
it has certainly made an appeal to popular 
taste and provided a novel interest. We 
do not imagine that it is the kind of thing 
that will enter into the regular programmes 
of the Broadcasting Company, because after 
once it has been done the novelty has passed 
and it could not be said that it was an enter- 


The B.B.C. portable transmitter used for relaying animal noises from the Zoological Gardens. 


ENTERPRISE OF THE B.B.C. 


HE enterprise of the B.B.C. is be- 

| coming almost proverbial. There 

seems to be nothing within their 

sphere of operation which they are not 
prepared to attempt. 

Any other broadcasting organisation with 
such powers as have been vested іп by 
the Post Office might have been content to 
settle down to transmitting programmes 
appealing to the public taste and to leave 
it at that, but not so with the B.B.C. The 
British Broadcasting Company appears to 


tainment to listen to such noises broadcast 
to the home. 

Captain Eckersley has just left for a visit 
to America and we may expect that on his 
return other novelties will be produced, 
and further progress be made in perfecting 
the technical and perhaps also the entertain- 
ment side of the Company's activities. 
The suggestion has already been made that 
we may look forward in the future to the 
possibility of broadcasting in this country 
the sound of the rushing waters of. the 
Niagara Falls. 


THE EDITOR. 
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The finished short wave set. The front panel ts of mahogany carrying an earthed plate on t 
measures 12} by Gins. The condenser centres are зі ins. apart, and the right-hand condenser, 
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he back for eliminating hand effects. The panel 
used for reaction control is 2 sns. from the edge. 


The resistances ате 1} ins. and 3} ins. from the other edge and 1 15/16 ins. from the base. 


THE TRANSATLANTIC RECEIVER 


50—200 METRES. 


The transatlantic tests of the last three years have revealed that it is during 
the month of November that the American signals are most easily received 
in this country. A satisfactory explanation of why this should be is not 
forthcoming, but the fact is certainly well established. This year the 
number of American stations heard in this country is likely to far exceed that 
of previous years owing to the progress made in both transmission and 
reception on wavelengths of the order of 100 metres and the confidence 
with which the American transmitters have set about the improvement 
of their stations, spurred on by the astounding successes of last year. 


By Е.Н. HAYNES. 


Short Wave Receiving Circuits. 


ANY circuits have been put for- 
ward specially designed to give 
good reception on the short wave- 
lengths and mostly bearing the 
names of American research workers, such 
as the Reinartz circuit, the Weageant 
circuit and the Armstrong supersonic ar- 
rangement. The Reinartz and Weageant 
circuits are straight-forward oscillators es- 
sentially differing from the well-known 
single-valve reacting circuit only  inas- 
much as that a condenser charged by 


the H.T. battery is connected in the oscil- 
latory portion of the plate circuit with the 
condenser charging potential fed through 
a suitable choke coil. The telephone receivers 
instead of being connected in series with 
the reaction coil now by-pass the high 
tension supply, which is fed into the oscil- 
lating circuit. 

Reference to the accompanying circuit 
diagram will reveal that the connections 
very much resemble the oscillatory systems 
commonly employed in transmitters. 

The Reinartz circuit will be seen to consist 
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of a loose coupled aerial circuit—loose 
coupled because the earth point is taken 
from near the middle of the coil—with 
feed-back for reaction effected through both 
a capacity and an inductive coupling, while 
a portion of the aerial circuit assists in 
stimulating self-oscillation as its turns are 


virtually common to both aerial and plate | 


circuits. It is this latter portion of the 
circuit which tempts one to modify it to 
give easier manipulation, for the coupled 
reaction coil in series with the feed back 
condenser is all that is required to throw 
the circuit into oscillation and it is essential 
in short wave work to avoid any change in 
the tuning of the aerial circuit when the 
reaction coupling is adjusted. 

Making this change brings one to the 
Weageant circuit where the reaction coil 
is coupled to the aerial and closed circuit 
inductances, and is connected to the L.T. 
minus through a variable condenser. Oscil- 
lation with this circuit is brought about 
in two ways: firstly by tightening the 
coupling with the reaction coil and secondly 
by increasing the capacity of the variable 
condenser, for as its capacity is reduced 
its impedance to the oscillating current 


The Reinartz Circuit in which self oscillation is set up by a combination 

of inductance and capacity feed-back, both of which are vartable. 

he suitability of this circuit for short wave work is that reaction may 

be controlled without appreciably changing the wavelength to which 
the circuit is tuned. 


becomes proportionately less so that the 
amplitude of the oscillations in the reaction 
coil becomes greater, producing increased 
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feed-back. It will be observed that this 
portion of the circuit is really а series- 
tuned reaction circuit and consequently the 
inductive reaction coupling must consist of 
a suitable number of turns and remain fixed 


000600000000000 


The circuit employed in the receiver here described. It resembles the 

Weageant arrangement and possesses the special merit that variable 

inductance coupling of either the closed or reaction circuits ts not 

made use of, self-oscillation being controlled by varying the impedance 

of. the condenser in а series tuned reaction. circu. When once set 

up the position of the reaction coil ts not changed as such adjustment 
utdely alters the aerial tuning. 


in position while the wavelength to which 
the reaction circuit is tuned by the variable 
condenser must follow the tuning of the 
aerial circuit. 

It is this feature which makes the circuit 
particularly suitable for fulfilling the most 
important condition in short wave work, 
which is that variable inductive reaction 
coupling must not be employed. It must 
be realised that when oscillation is con- 
trolled by changing the position of the 
reaction inductance with regard to the aerial 
coil that in doing so the wavelength to 
which the circuit is tuned may be changed, 
say for example, from 70 to 110 metres. 
True, changes in the capacity feed-back will 
alter the wavelength, but not in the same 
drastic manner as is produced by a small 
movement on the short wavelength of two 
coupled coils. 


Short Wave Tuner Construction. 
The interpretation of a circuit to practical 
form when employed for reception on 
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wavelengths below 200 metres necessitates 
much consideration. 

The inductances must be specially designed 
to give minimum losses. Fixed condensers 
in the tuning circuits should have air 
dielectric. Choke coils must be wound to 
give low self-capacity. The valve in the 
oscillatory circuit must have low inter- 
electrode capacity. Operating knobs must 
be as near as possible at earth potential so 
that bodv capacity will not alter the tuning 
as the hand advances towards the instrument. 

The construction of the tuning inductances 
was described in the previous issue, while 
the reaction inductance is a basket coil 
wound with 25 turns of No. 22 D.S.C. wire 
оп. a boss diameter of 2} ins. Variable 
inductive reaction coupling is arranged, 
though final reaction adjustment is carried 
out entirely on the reaction condenser. The 
position of the reaction coil must be movable 
with regard to the aerial and closed circuit 
coils as the latter are tapped, but when the 
best position of reaction coupling is found, no 
further adjustment in the process of tuning 
is necessary. 

The construction. of the air dielectric 
condenser, which is connected in series with 
the aerial circuit has been dealt with.* 

The most suitable value of capacity will 
depend upon the size of aerial to which the 
set is connected though 0-000025 mfds. 
will be found generally suitable. 

The variable tuning condensers should 
possess a low zero capacitv and preferably be 
of the square law type. Tuning condensers are 


l——————— 


* Page 36. Wireless World, Oct. Sth, 1924. 


The reaction coil is operated by a mahogany rod | in. by 4 in., and carried on an ebonite support 11 ins. by 3} ins. by 3/16 ins. 
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A section of the from panel and platform for mouating іл: tio 07000025 

mfds. Sterling condensers. It ts 3 ins. wide by 7 ins. long, and the 

face is 1] ins. above the base. The copper foil screen ts held in position 

by the top and bottom battens. The base projects at the end by an 

amount equal to the thickness of the ends оў the cover box which drops 

over. A slot in the top of the cover box leaves the terminal and tapping 
panel flush. 


invariably of the air dielectric type nowadays, 
though unfortunately many of the patterns 
possessing metal end plates һауе thin 
ebonite bushes separating the fixed and mov- 
ing plates and it is across this dense dielectric 
that most of the electrostatic strain takes 
place. The resulting losses on very short 
wavelengths may be appreciable. Vernier 
adjustment is desirable on both tuning 
condensers. Variable condensers in which the 
fixed plates were not connected to the secur- 
ing screws could not be found on the British 
market and consequently it became necessary 
to employ the Sterling square law 


The rod 


should be a loose fit beneath the two ebonite brackets and clamped down firmly by two pieces of bent bronze spring so that the coil will stand 


vertically. The former of the two choke coils in the telephone leads is 3 ins. long by 1} ins. іп diameter, and ts u 


vund with No.38 D.S.C. 


ен Google 
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Vicw of the back of the instrument showing the method of mounting the reaction coil. 
is 1] ins. in length by 1} ins. in diameter and ts wound with } in. of No. 38 D.S.C. so as to possess low self-capacity. 


The choke сой in the detector valve plate circwit 
It can be scen 


attached to the side of the inductance frame with the grid condenser and leak just above tt. 


type supported by a wooden bracket and 
set a little way back off the panel. 

The construction of the choke coils is 
given in the accompanying illustrations 
and some explanation may be needed for the 
fitting of the two chokes in the leads to the 
telephones, which is a new feature. Іп 
operation both the receiver and its batteries 
should stand upon porcelain insulators so 
that only one point of earthing exists and 
that is at the far end of the earth lead. If 
a counterpoise is used instead of an earth 
connection it becomes far more important 
that the set shall not be earthed through 
a high resistance or capacity path, for those 
acquainted with transmission know how 
Important it is to eliminate extraneous 
earthing and to separately tune every path 
which is capable of forming part of the 
oscillatory circuit. Thus in insulating the 
set and its batteries from earth, provision 
must be made to feed the telephones through 
efficient chokes to avoid oscillation leakage. 

The valve adopted is a V 24 working from 
а six-volt accumulator with a plate potential 
of about 70 volts, rectification being carried 


out by the usual grid condenser (0-00015 
míds.) and leak (2 megohms). 

As the entire front of the instrument 
must be screened there is no need to construct 
it from high-class insulating material and 
in this instance the panel is made of } in. 
mahogany (which can be purchased already 
planed) with vertical grain and backed with 
thin copper foil or tin plate. 

The metal screen is connected by a short 
lead directly to the earth terminal of the 
instrument, as are also the spindle connections 
of the two variable condensers. Ormond 
filament resistances are employed and in 
attaching them to the panel the spindles 
become earthed and are made the negative 


side of the filament battery. 


The remainder of the constructional de- 
tails can be seen from the detailed diagrams 
and the writer has departed in this instance 
from giving the usual dimensional drawings 
as when making up a set of this sort some 
apparatus is certain to be ready to hand, 
thus necessitating modifications to any 
dimensions that might be given. 

The set shown in the illustrations was 
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worked out to’ be compact and simple 
to make. Tapping of holes, which is 
sometimes a difficulty, is entirely avoided. 
The two valves, although of different 
types, are mounted up to come central with 
the windows, while the note magnifier valve 
presents its silvered side to the rear. The 
battery terminal strip is of wood, as the 
batteries are connected by short leads and 
separated by insulators from the table, 
while no great potentials requiring ebonite as 
an insulator exist between them. The aerial 
and earth terminals are of course on an 
ebonite panel above the inductance and 
thus connected by very short leads to the 
coils. Тһе telephone terminals аге set up 
on ebonite to prevent the head telephones, 
which are really at earth potential, from 
earthing the woodwork of the set. Wiring 
up is carried out with No. 18 tinned copper. 

As to results, when connected up to a 
single wire aerial 75 feet in length including 
down lead, at the local wireless club (Hamp- 
stead and St. Pancras Radio Society), 
several American amateur stations were 
tuned in immediately, while КОКА came in 
on both the 100 and 65 metre waves (I am 


=" аға. secre 


View from the top showing the relative positions of the components. 
chonite bushes. The base is 6} ins. by 13% ins. by 8 in. 


` 
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Details of simple wood bracket for mounting the V.24 valve ата Н.Т. 

condensers. The vertical pieces are 5% ins. by } in. by 8 in., and the 

height of the centre of the valve windows is 4} in. from the bottom edge 
of the panel. 


a little doubtful as to the exact value of 
the lower wavelength) at good strength and 
reasonably intelligible. 


The telephone terminals near the front of the instrument are inserted into 
The front panel projects 1/16 зп. over the base and the ends extend % 1n. апа carry 
the terminal strip at one end. 


DISTORTIONLESS 


HERE are three principal methods 

of speech frequency amplification, 

employing resistance capacity, 

choke capacity ог transformer 
coupling. 

It may quickly be shown that the first 
and second methods are inefficient from the 
point of view of the degree of amplification 
obtainable per stage compared with trans- 
former coupling. On the other hand, it is 
much easier to obtain distortionless amplifi- 
cation when the resistance or choke capacity 
method of coupling is employed. This does 
not mean that it is not possible to obtain 
distortionless amplification with а trans- 
former-coupled amplifier, as may be seen 
from the accompanying characteristic curves 
of the Marconiphone “ Ideal " Transformer. 
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FREQUENCY IN CYCLES PER SECOND 


A, 4—1 transformer with R valve, anode volts 80, 

filament volts 4; R = 40,000 ohms, m—10. B, 6—1 

transformer with L.S. 5 valve ; anode volts 160, filament 

volts 45; R = 7,000 ohms, m = 55. C, 2°7—1 

transformer with R valve as above. D, 4—1 trans- 

former with D.E. 3 valve, anode volts 80, filament 
volts 3; R = 16,500 ohms, m = 5. 
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AMPLIFICATION. 


The difficulty has been to obtain suitably 
matched transformers and valves. It 15 
dificult to design a good transformer to 
work well with a particular type of valve, 
and well-nigh impossible to design one 
which will give faithful amplification with 
any type of valve. Hence the accompanying 
amplification-frequency curves аге of special 
interest. 

The amplification per stage is defined as 
the ratio of the voltage at b to that applied 
at a, and is measured for constant applied 
voltages of different known frequencies. 
Curve A shows the voltage amplification 
per stage for various frequencies with a 
transformer having a ratio of 4:1 when 
connected to an " R" type valve having 
an impedance of 40,000 ohms, and ап 
amplification factor of 10. The tests were 
made with a filament voltage of 4 volts, 
and an anode voltage of 80. Particulars 
of the other curves are given below the 
figure. It will be seen that the degree of 
amplification for constant input voltages 
of various frequencies varies only slightly. 
The largest amplification is obtained when 
the frequency is 1,000. At 4,000 cycles the 
amplification is about 25 per cent. lower. 
The “ R” type valve is a high impedance 
valve. Hence better results are obtained 
with a transformer which has a high imped- 
ance primary winding, and consequently 
a low turn ratio. 

The curve obtained with an “ R " valve 
and а 2:7 to I transformer is marked C. 
It will be seen that the degree of amplification 
is uniform from 600 to 4,000 cycles, and 
slowly falls off at the lower frequencies. 
This is a remarkably good characteristic 
curve, and indicates that under correct 
operating conditions the reproduction should 
be practically perfect. 

An amplification of 30 per stage is extra- 
ordinarily good, and it is important to 
notice that Ideal transformers are guaranteed 
to have an amplification curve at all fre- 
quencies within 5 per cent. of the examples 
shown when used with valves having the 
constants quoted. Ns % 
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IDEAS 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Novel Remote Control Device. 

EE particular feature of this design is 
that the valve filaments are not sub- 

jected to the strain produced by suddenly 

switching on full current and provision is 

made to rotate a filament resistance so that 


TO LT TERMINALS 


Remote filament control. 


the filaments are brought slowly to full 
brightness. The parts used consist of an old 
gramophone motor to which is fitted the 
movement of an electric bell. The usual 
form of filament resistance is attached to the 
main spindle by means of a fibre disc. This 
disc is notched at the side in two places so 
that the brass arm which is actuated by the 
electric bell movement, will drop in at the 
correct “оп” or "off" positions. When 
the bell push is pressed and quickly released, 
the armature of the bell moves upwards, 
allowing the motor to revolve and gradually 
lighting the valve filament. The edge of the 
brass extension of the bell armature will, of 
course, engage in the second notch, which 
wil arrest the clockwork mechanism and 
leave the valve filament current correctly 
adjusted. 


When it is desired to switch off the valve 
the push is operated for a brief interval and 
again the clockwork will revolve, being 
arrested when the brass arm engages in 
the second notch. | 

A number of switches can be connected in 
parallel and when the governor of the motor 
is correctly set, one wind will last for three 


or four months. 
H. L. O. 


Vernier Reaction Adjustment. 

HE diagram shows a simple form of 

construction for reaction or vernier 
tuning to operate on the side of a 
plug-in type of coil. Тһе coil former 
should not be constructed of cardboard 
as the extension used for attachment 
wil be too weak, but thin ebonite 
might be. employed, taking care not to 
cause a crack while cutting to shape. It is 


Vernier tuning for plug-in coM. 


a good tip when cutting thin ebonite to either 
warm the scissors or warm the ebonite 
itself, which will render it much less brittle. 


70 


The former can, of course, be made from thin 
wood and the edges rounded where the wire 
passes through the slots. 

Instead of using this additional coil as a 
reaction coil, the winding may be connected 
in series with the winding of the plug-in 
coil, so as to form а variometer with the coil 
winding. This will be found a very useful 
method for providing critical tuning. 

Е. М. 


Experimental Cabinet. 

ЕЕ facilitate the rapid  trying-out of 
different circuits each component is 

mounted on its own separate panel. Thus 

variable condensers, resistances, etc., can be 


RAILS TO CARRY 


VALVES CONDENSERS ETC 


TERMINAL 
8OARO 


Cabinet design for 


mounted to occupy the lower section shown 
in the accompanying sectional view, whilst 
filament resistances, valve windows and 
switches can be mounted to occupy the 
upper space. The valve holders can, of 
course, be mounted to occupy a space inside 
the cabinet to conform to the usual practice. 
The actual constructional details of the 
cabinet may be followed and forms the basis 
of a good design for building experimental 
receiving sets. 
R. W. 


Soldering Enamelled Wire. 
HE enamelled surface used as insula- 
tion on copper wire can usually be 
removed by a scraping when only a single 
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wire is being soldered. In the case of Litzen- 
draht, however, which consists of very 
many strands of fine enamelled wire, it 
will be found very difficult to sufficiently 
remove the enamelled covering to permit 
of good soldering. When an attempt is 
made to scrape such wire it invariably 
happens that many of the strands become 
broken and the efficiency of stranded wire 
falls off very much when several of the 
strands are not picked up. 

A good method to remove the enamelled 
covering consists of heating the wire in a 
bunsen flame until it is just red hot and then 
quickly immersing it in a small dish con- 
taining methylated spirits. It may be 


experimentul work. 


necessarv to repeat the process several 
times. Prior to soldering it is dipped into a 
paste consisting of pure resin dissolved in 
methylated spirits and tinning is best 
effected by dipping the end of the wire into 
molten solder. When this process is being 
applied to Litzendraht wire it is advisable 
to bind up the fine strands with a piece of 
clean bare wire. This process of tinning can 
of course be applied to ordinary bare copper 
wires and will be found an easy method of 
cleaning the surface. 
E. W. C. 

Frayed Telephone Cords. 

HERE the tag connects to the 

flexible end of the telephone cord 
fraying usually takes place after a while and 


OCTOBER 15, 1924 


the frayed cord is only the forerunner of an 
intermittent telephone lead. To relieve the 
strain on the flexible wire at the point where 
it connects to the tag, a piece of indiarubber 


ТАО 
VALVE TUBING 


GRAIDED COVERING 


Telephone lead improvement. 


tubing should be fixed over the end of the 
tag and passed some little way along the 
cord. This prevents the cord bending 
acutely at the junction and at the same time 
completely covers the frayed ends. 

E. B. G. 


A Useful Change-over Switch. 
LTHOUGH valve sockets were first 
introduced on the market for the con- 

struction of valve holders, it was soon realised 
that their utility went further and that they 
could be employed for the construction of 
plug-in connections. For this reason valve 
legs are now also obtainable and with these, 
bult up on to a suitable small piece of 
ebonite, one can easily make up a good change- 
over switch, as shown in the accompanying 
drawing. 


өөө. 
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€ VALVE SOOKETS 


NNECTINO STRAP 
WIRE DERNEATH 


VALVE LEGS 


Valve legs and sockets make a useful change-over 
auntch. 


The ebonite piece which is to carry the 
valve legs should be made up first, and the 
greatest care should be taken to see that 
the holes are correctly located. Using this 
piece as a template, four holes may be put 
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in the instrument panel and then transferring 
it across the remaining two, can be drilled 
through. By this means the valve legs will 
come into exact register with the valve 
sockets, which is very necessary if a good 
fit is to be obtained. 

L. M. 


Filament Resistance for Dull Emitters. 
HE lead contained in pencils varies 
in resistance from 30 to 300 ohms. 

The soft “ВВ” pencils may be used as a 

filament resistance for dull emitters, while 

for higher resistance values, for use in 
potentiometers, the lead contained in " HH ” 
pencils may be usefully employed. 


wOOD $ORE 


TO 6WITCH 


wooo LEAO SMALL HOLE 


Lead pencila as filament resistances for dull emitters. 


The simplest method of making the re- 
quired contacts at several points along the 
lead, consists of carefully drilling holes into 
the pencil and inserting screws, taking care 
if possible, either not to fracture the lead or 
at least, not to let it slide through the wood 
and out at the ends. For this reason the end 
screws should be inserted first and wires may 
be conveniently soldered to the heads of the 
screws. The screw heads should then be 
connected up to a multi-stud switch which 
is used in place of the ordinary filament 
resistance. 

Н. W. W. 


Switching High Frequency Amplifying 
Circuits. 

EVERAL methods are now in common 

use for switching in and out of circuit, 
high frequency amplifiers. Avoiding switches, 
high frequency amplifiers can be taken out of 
circuit by merely transferring the aerial 
connection from the first valve grid to the 
grid of the second or detector valve. Refer- 
ring to the accompanying diagram, À and B 
represent socket connections to which the 


H2 


ы-і 


ІНЕ WIRELESS WORLD AND RADIO REVIEW 


1924 


OcTOBER 15, 


Circuit changing without switches. 


aerial lead can be plugged. The Н.Е. 
transformers are constructed from plug-in 
coils and when the aerial plug is in the socket 
B, the primary of the H.F. transformer can 
be removed from the first valve plate circuit. 
N. M. 


Rack for Tuning Coils. 


F tuning coils are allowed to lie about 

the experimental bench they will rapidly 
become damaged, owing to their construction 
being somewhat frail, whilst one cannot 
quickly select a suitable coil. 

A simple method of arranging them is to 
suitably drill a length of wood with holes 
having the same spacing as the pin or pin 
and socket. The coils can then be attached 
to the board by means of these holes and if 
they are arranged in order, any size coil can 


rapidly be selected. РЕР 
7 


Rack for tuning сойз. 


Wooden Hoop for making Frame Aerial. 


O avoid the necessity of using wooden 

cross supports in constructing a frame 
aerial, procure two wooden hoops of a dia- 
meter of 3 ft. or upwards. Four cross pieces 
made from strips of ebonite are screwed to 
the hoops to hold them together and provide 
the necessary support for the winding. 


These cross pieces may be slotted slightly in 
order to hold the wire in place and to 
act as a guide when putting on the turns. 


Frame aerial from wooden hoops. 


The lower cross piece should perhaps be a 
little wider to enable some convenient form 
of mounting to be attached. 

! L М, 


Ап Н.Е. Transformer Тїр. 


When constructing high frequency trans- 
formers with tightly coupled windings, it 
is a good plan when aiming at producing 
two windings of equal inductance to use 
cotton covered twin bell wire, such as is 
generally used in wiring house circuits. 

Honeycomb lattice coils can quickly be 
made up with this wire. The ends are 
easily identified as the two wires are given 
distinctive markings. Although the wire 
is somewhat thick, the turns will hold 
securely together 1f wax impregnated. 


his В. 
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A group of plug-in coils with windings of low self-capacity. 


NEW COILS OF HIGH EFFICIENCY. 


A good deal of progress is being made by the amateur in the design of 


inductances of extreme efticiency. 


The problem of efficient design is not a 


simple one, and is governed from the theoretical standpoint by many con- 

siderations from which a compromise must be drawn, while the actual 

mechanical construction calls fór considerable ingenuity if the desirable 
features which theory indicates are to be utilised to the full. 


By J. Н. REEvEs, М.А. 


ONSIDERABLE attention is being 

devoted to the design of tuning 

coils of extreme efficiency and 

efforts in this direction chiefly lie 
in the designing of inductances in which 
the turns are air-spaced. 

The writer has constructed a number of 
tuning inductances having a minimum of 
diclectric material to support the turns and 
a feature of the designs employed is that 
he coils can be built up by one who is 
unskilled as an instrument maker and has 
only a few simple tools available. 

In my article published in this journal 
(oth April, 1924) I pointed out that 
under conditions where there is ample 
margin of signal strength, that is within 
I5 miles or so of a broadcasting station, im- 
proved definition can be obtained by the 
use of fine wire coils in the tuning circuits. 


At the time opinions differed as to whether 
the improved results arose from increased 
ohmic resistance or from decreased distri- 
buted capacity, consequently I have wound 
a good many coils for the purpose of testing 
this comparison. 

For example, a set of coils is made up 
using No. 22 wire, first with the turns 
touching and then with a clearance of І, 2 and 
3 diameters. Results indicated that the coil 
with turns touching was inferior and that 
spacing 2 was better than spacing r, while 
spacing 3 was a slight improvement upon 
spacing 2. 

I had previously found much the same 
result with inductances constructed with 
a considerably finer gauge of wire, hence 
I was led to the conclusion that in the 
design of coils it was more important to 
devote attention to reducing distributed 


74 THE WIRELESS WORLD AND RADIO REVIEW 


capacity to a minimum than to guard 
against losses due to resistance. Another 
feature which leads to inefficiency 15 
the electrical losses in the material used to 
support the wire, and comparison was made 
between two coils both consisting of No. 38 
S.W.G., one with a quadruple cotton covering 
and turns touching (spacing 1/40 in.) wound 
on a cardboard tube and another of enamel 
wire practically air-supported and wound to 
the same pitch. 


The results obtained were distinctly in 
favour of the latter and hence the argument 
in favour of self-supporting coils constructed 
with stiff wire is strong. Unfortunately this 
involves in the case of the A.T.I., a coil of 


large dimensions, while in the case of closed - 


circuits the tuning inductances are clumsily 
big. 

On reference to a standard text book 
it will be found that for a given length of wire, 
that is for a given ohmic resistance of what- 
ever gauge is selected, the most efficient coil 
produced for the diameter is 2:4 times the 
length. Combining this with the well- 
known Nagaoka's formula, there 1s a simple 
rule by which the dimensions for any 
required wavelength can be calculated.* 

Turning now to the actual construction 
of inductances possessing low self-capacity, 
the group of coils shown in an accompanying 


illustration have been made up to comply 


*THE DESIGN OF SINGLE LAYER CYLINDRICAL COILS. 
The best proportion is when diameter =: length ~ 
2.4. 
Nagaoka’s formula: L = т? D? n? Ik. 
where L = the inductance. 
D -. the diameter. 
{ = the length. 
^ == the number of turns per ] cin. 
k is a coefticient depending on the ratio D 4 
Now if D;lis to be kept constant at 2:1, k is 
constant, and if the coil is to be wound with wire of 


diameter d and pitch m then n — седі 


therefore substituting 
І 
= а constant х уг 


The minimum wavelength of a coil in a tuned 
closed circuit is given by 
` = a constant x VL x С, 
introduced bv the 


where C, is the capacity 
ete. when the tuning 


panel, valve, сой mount, 
condenser is set at 0° 
Squaring this last equation апа substituting 
for L 
Dp? 


Ma —— 
md? 
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with the considerations just dealt with. 
It is not proposed to deal in detail with the 
several varieties shown and reference will 
only be made to the coil shown on the left 
in the illustration on page 77 which 15 
probably the easiest form to make up. 


x 
Setting out the positions for the bars. 


The material required is :— 
I. Two pieces of good }-in. fretwork, 


preferably 3-ply. I found some very 

good pieces on the scrap heap of a 

motor body builder, and in any case 

suitable wood can easily be obtained 

at a very reasonable price. 
Da [Ата]. 


Example : 

On а certain panel, а coil 4 ins. diameter of 60 
turns No. 38, pitch 4 diameters (approx. 1/40 in.) 
was found to tune to 340 metres. What must be 
the diameter of а similarly proportioned сой 
wound with No. 22, pitch 3, to tune to 200 metres. 


i.e., 


Heete | 200092 028 14 
ы 340 x 4 х “005 
D. alittle over 6 ins. 


1 = 2-6 ins. 

Total turns 31 or 32 approximately. 

A similar coil, No. 20, pitch 4 to tune to 340 m. 
works out to require 

D — about 13. ins. 
l = Sf ins. 
turns 38. 

The large two layer coil in the centre of the 
group on the previous page was the compromise. 
This is the closed circuit. inductance for tuning 
to 2LO and requires nearly 20° of а :00045 
condenser. 

What would be the size of a No. 18, pitch 4 то 
form even the A.T.L. for a super-crystal set to 
receive 5 XX is best left to the imagination. 
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2. Two 3-ft. lengths of 4-іп. square strip 
mahogany. One 3-ft. length of 3/16 
in. round wood strip. These can be 
bought for a few pence from Messrs. 
Hobbies, the well-known dealers in 
fretwork materials. It will not be 
difficult, of course, to plane up suitable 
wood to size. 

3. A strip wood cutting table to facilitate 
accurate cutting of the wood to the 
required length. Messrs. Hobbies supply 
a suitable table with length gauge for 
about 4s. 


The coil to be constructed is 6} ins. across 
diagonals, the length of the bars being 51 ins., 
and is wound with 50 turns spaced ro to r in., 
which is about the largest number of turns 
which can conveniently be wound with 


Marking out the bars for the position of the turns. 


No. 20 S.W.G. The diameter of this wire is 
not quite 3/16 іп, and by winding то 
turns to the inch there is a clear spacin 
of approximately two diameters or, as 
would prefer to call it, a coil of “ Pitch 3." 
To construct the end pieces, describe a 
circle 3} ins. radius, divide the circum- 
ference into eight equal parts and draw the 
four diameters. Next cut out points inside 
and outside the circumference and along 
each radius at distances of & іп. By joining 
up six of the points externally to the cir- 
cumference, the five sides of an octagon 
will be produced. The ends of this line are 
extended so that when joined across on a 
line at right angles the joining line is about 
{ іп. below the circumference of the circle. 
Drill a small centre hole large enough to 
pass a jin. No. 4 wood screw and secure 
this marked-out piece of board to a second 
piece. Now clamp in a vice and drill through 
both boards as squarely as possible one of 
the 3/16 in. holes which is marked out 


at § in. from the circumference inside the 
circle. Plug into this hole a piece of 
3/16 in. round strip. Now drill the hole 
the other end of this diameter, plug as 
before and then proceed to mark the re- 
mainder of the holes. With the two pieces 


Simple method of finding the centre of ends of 
the bars. 


of wood secured together cut to shape, thus 
making two end pieces with holes exactly 
corresponding. The sides may be finished by 
filing and care must be taken to ensure that 
the side which is to form the base is at exact 
right angles to the adjoining edges before 
separating the two pieces marked “ Front ” 
and “ Back" so that their correct relative 
positions will not be changed when finally 
assembled. Finish by rubbing down with 
glasspaper. 

The centre holes should be enlarged so as to 
pass a metal rod 12 or more inches in length 
and about $ in. in diameter. This is for use 
when winding. 


Details for setting up the end pieces, 


The pieces which are to form the bars to 
give support to the wire must be accurately 
and squarely cut to length. Eight pieces 
5] ins. in length will be needed. Now place 
all the eight pieces side by side and number 
them r to 8. 

© 
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As the turns are to be spaced ro to the 
inch, the upper edge of piece No. 1 and the 
upper edge of piece No. 8 should be divided 


е 
Stm» OF TiN Ix Xe 


Another form of terminal piece is shown here, for 
securely holding the end of the wire. 


into 1/10 in. and lines should be ruled 
across so as to divide pieces 2, 3, 4, 5, 6 and 7. 
These lines are not drawn straight across, 
of course, but connect the dividing points of 
the piece No. 1 with the dividing points of 
piece No. 8, one further along. At each end 
a space should be removed of 1 in. as it is 
not intended to wind the turns close up to 
the ends of the bars. The next step is to 
locate the centres in the ends of these 
pieces, which is easily done by pressing the 
ends against a straight piece of wood a little 
under } in. in thickness and ruling lines 
across. The pieces should be rotated so that 
four lines in all are drawn on each end in 
each piece. In turn place each piece end up 


A useful tapped coil for short wave work. 
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in a vice, centre the punch between the four 
lines and drill as square as possible 16 holes 
about 4 in. deep with a 3/16 drill A 
good plan is to drill only the alternate bars 
to full size right away, making slightly 
smaller holes in the remaining pieces and 
drilling them out to size when temporarily 
assembled in position, using those pieces 
with 3/16 in. holes to facilitate a pre- 
liminary assembly. When finally assembling, 
the 3/16 in. pegs may be slightly pointed 
and driven in with glue or seccotine. The 
ends can now be cleaned off and rubbed down. 
Terminal pieces must be made up and fixed 
in position to secure the end of the wire and 
the precise design is left to the reader. 
Before proceeding to wiring, it is advisable 
to make small indentations into the bars 


Coil holder with greater spacing between the pins tha y 
is usually provided. Several adapters are shown fo 
using the holder with standard coils. 


at the points where the wire rests, after which 
the whole of the wood should be treated with 
two or three coats of good shellac. 

As the inductances of the coil will probably 
be varied by means of a tapping clip, tinned 
wire must be used, and No. 16 is a satis- 


maa gauge, giving good strength mechani- 


у. 
The former should be mounted on the 
j-in. rod, held securely in the vice when рго- 
ceeding to wiring, but the job cannot be 
done without assistance. One operator may 
rotate the former and guide the wire while 
another applies the necessary tension, 
a third strengthening the wire before it ap- 
proaches the winding. Very considerable 
tension can thus be given. 
t. For smaller coils, suitable for plug-in 
purposes for a short wave heterodyne and the 
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like I have tried other forms, several being 
based on empty reels from which fishing 
lines have been taken, but on the whole the 
method described in this article has proved 
more satisfactory. For ап апойе coil 
No. 20, with pitch 3 and more so with 
pitch 4, the size becomes 
enormous for the broadcast 
band, so I tried double- 
layer coils; examples can 
be seen on page 73. Неге 
the inner layer was com- 
pleted first, when the 
8 outer bars were inserted 
and the coil completed. 
Multilayer coils are to be 
had commercially, small and 
consequently neat, with good 
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spacing between both turns and layers. 
With these the inner layers must of necessity 
be comparatively inefficient, while the wire 
cannot approach even No. 22. Yet on 
test, using the adaptors shown on page 76, 
some of these have shown up most remark- 
ably well even against the best known makes. 
This only confirms the view that it 
is the spacing and not the low ohmic resis- 
tance which is the desirable feature. 


~ 
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It is a pity that the present type of coil 
mount has been standardised (more or less 
so because mounts differ) with so small a 
spacing between plugs and sockets. For 


short wave work a wider spacing on plug-in 
coils 'seems .highly desirable and I hope that 
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The upper сой, entirely wood 
supported, is suitable for use in 
the circuit of a low power trans- 
matter. The lower illustration 
shows coils of the type referred to 
in 'the constructional details, the 
one on the right being ‘slightly 
modified. 


when this comes it will be the 2-in. standard 
recently advocated in this journal Those 
shown in the illustrations on page 73 are thus 
mounted and a triple mount can be made 
to look as neat as the present style. The 
one shown was made large to carry 
my very big coils; adaptors are shown to 
carry the present standard mount, also one 
by which the 2-in. mount can be used on 
present-day sets. 
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VALVE TESTS. 


REPAIRED VALVES. 


Readers will look to this report with much, interest, as considerable doubt 

exists as to the success with which a valve can be re-filamented. The 

repairs to the valves described below were carried out by Messrs. The 
Midland Valves, Ltd. 


ENERALLY speaking, the life of 
a valve is determined by its 
filament, which means that a fila- 


ment burn-out, either accidental 
or due to old age, is responsible for the 
greatest number of valve casualties. 
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FILAMENT VOLTS 


Fig. 1. Filament characteristics of a repaired 
РІ. 


Cossor valve, Type 


A good hard valve maintains its vacuum 
to the last, and if one were to go through 
the unserviceable valves which lumber 
the experimenters’ shelves, “по filament " 
would be the result usually found. 

Soon after valves became universally 
used among amateurs, certain firms gave 
their attention to repairing and re-filamenting 
valves, but our experience of their early 
efforts was not particularly satisfactory. 

The vacuum was, for the most part, poor, 
and the filaments so different in their 
performance that it was almost impossible 
to run several repaired valves in parallel 
with a single filament control. Due prob- 
ably to improved methods, better machinery, 


and the knowledge that vacuum conditions 
ordinarily obtaining in lamp manufacture 
are not sufficient when applied to valves, 
satisfactory repairs are now being effected. 

Messrs. The Midland Valves, Ltd., recently 
sent us a number of valves of different 
types which they had re-filamented and 
which they asked us to try out. 

Since the grid and plate are not altered 
during the process of repairing, we have not 
deemed it necessary to apply our usual 
tests for magnification and impedance, etc., 
as this concerns the original maker rather 
than the repairer, but we have applied 
strict tests for filament current, emission 
and vacuum, and in addition we have 
plotted grid-volts plate-current curves for 
some of the valves. 
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GRIO VOLTS 


Fig. 2. Grid-volte, лоток отаи Өтер 
Cossor valve 
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FILAMENT VOLTS 
Fig. 3. Filament characteristics of the repaired 
R.4B. valve. Showing that a liberal emission is 
obtained at a filament voltage of 2:2. 


FILAMENT AMPERES 
EMISSION MILLIAMPERES 


The types submitted were particularly 
varied and ranged from a small receiving 
valve to a 40-watt transmitter. 

Figs. І and 2 refer to а Cossor Рт 
valve, the maker's rating of which is 3:5 
to 4-0 filament volts. At this latter potential 


MILLIAMPERES 


ЖШ [ 
ENESENN ER: 
WEREMENWN/ZR. 
Bees eke ae se 
EI 
BRR Rae ee ANE 
Е see ЖӘН 


GRIO VOLTS 
Fig. 4. Repaired R.4B., grid-volis, plate-current 
сигоег. 
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Fig. 5. 


Repaired Metropolitan- Vickers Н type 
valve. 


The new filament here runs on 4 volts. 


the repaired filament gives an emission of 6 
milliamperes with a current of 0-64 amperes. 
The filament is, however, apparently slightly 
longer than the original, which assumption 
is confirmed by the curves of Fig. 2, 
where the anode current is seen tofextend 
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Plate-current, grid-volts curves of the 
repaired Н valve. 


Fig. 6. 
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over a long range of negative grid voltage. 
The valve is well exhausted. 

Figs. 3 and 4 show the results obtained 
on an R.4B. type valve, and an emission 
of 6 milliamperes is obtained at a filament 
voltage of 2-2, rising to ІЗ milliamperes at 
2:5 volts. The maker’s rating for this valve 
is 3:8 volts, so that a totally different filament 
has been substituted in this case. Here 
again the vacuum is quite good. 

Figs. 5 and 6 are taken on a repaired 
Metropolitan Vickers type “ H.” In this 
case we have the very liberal emission of 
8:2 milliamperes at a filament potential of 4, 
and a good steady vacuum is reflected by 
the curves of Fig. 6. 

The filament characteristics of a B.T.H. 
“А.Т.до” valve are given in Fig. 7. 
valve normally operates with a filament 
voltage of 7, the current and emission of the 
repaired sample being о:81 ampere and 
33 milliamperes respectively. 

This type of valve normally operates 
with from боо to 1,000 volts plate 
potential, and a vacuum test at the former 
voltage showed the pumping to have been 
well carried out. 

The other valve submitted to us was a 
French “ R” type. This gave a violent 
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Fig. 7. The filament characteristics A a на 
transmitting valve, the А.Т.4 


EMISSION MILLIAMPERES 


blue glow immediately it was put in circuit, 
and it was therefore useless to test further. 

With the exception of the last mentioned 
valve, the submitted samples are capable of 
giving excellent service. 


AN 


EASILY CONSTRUCTED VARIOMETER. 


Many receiving sets of limited wavelength range employ variometer tuning. 
The instrument described here is easy to make up and efficiency is not 
sacrificed in simplifying the design. 


By H. J. CLARKE. 


HE variometer to be described is 

easily constructed at a compara- 

tively low cost. It has an 

advantage over certain types of 

variometers, such as those where a ball 

revolves in а cylindrical tube, ав the 

moving and stationary windings are closcr 

together, thus giving a greater inductance 
change. The material required is :— 

| I piece of ebonite tube 3 ins. long, outside 
diameter 3 ins, wall thickness 4 in. 

I piece of ebonite tube 4 ins. long, outside 

diameter 34 ins., wall thickness 4 in. 


16 No. 6 B.A. countersunk head screws 
i in. long. 

6 ins. No. 2 B.A. threaded rod. 

4 No. 2 B.A. lock nuts and a few No.2 B.A. 
washers. 

I piece of ebonite 34 ins by 3 ins. by іп. 

1 Ib. No. 26 D.C.C. wire. 

First construct the rotor by cutting the 
smaller diameter ebonite tube to exactly 
24 ins. long, taking care that the ends are 
square and the edges smooth. The spindles 
are secured to this tube by means of 
two ebonite battens § in. wide, cut in 
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length to fit inside each end and screwed to the rotor, but differs in length, being 3§ ins. 
to the tube. long, and the grooves are made #in. deep, 

After the two battens have been fixed in while the battens, of course, are longer, 
being the same length as the inside diameter 
of this tube. The rotor, when completed, 
is arranged in position inside the stator and 
carefully adjusted between the battens. 
Should there be any play, pack each spindle 
with a washer or two. 

When correctly set up, wind the stator in 
a similar fashion to the rotor, soldering the 
ends of the wire previously to the screws, 
which can be seen in the illustration in the 
sides of this tube. 

The spiral connections are cut from thin | 
strip brass, and are in. wide, and call for 
no special comment, only that one connection 
is soldered to a suitable brass standard, the 
one used being made from a small length 
of condenser spindle. The other spiral 
connection is screwed into one of the spacing 
pieces. The spacing pieces, used for attach- 
ing the instrument to the panel, are made 
from ebonite 1}in. by gin. by gin., witha 
4 B.A. clear hole. 

The writer has found this variometer to 
give very satisfactory results, with a liberal 
tuning range. The windings can be con- 
nected either in series or parallel by means 
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The fin ished variometer. Its;clean’design and robust 
construction are readily apparent. 


position cut grooves on either sides of them 
ў ins. wide, and just sufficiently deep to take 
the wire. The outside edges of these grooves 
should. be slightly rounded. Remove the 
battens and screw into a centre tapped hole 
the threaded rod, and lock by a nut on either 
side of the batten. Two small holes must 
be drilled into the sides of the ebonite tube 
in the positions shown. The end of the wire 
should be passed through one of these holes 
and soldered to the inner end of one of the 
spindles. Replacing the batten the winding 
can now be commenced, starting from the 
outer edge of the groove and winding towards 
the centre. "When completed fasten the 
wire temporarily round the spindle and cut 
off with a length of wire to spare. Now wind 
the second groove in a similar manner. The 
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two inside ends of the windings are soldered 
together and pushed home in a saw-cut in 
the batten. Care must be taken that the 
windings are in the same direction. 

The stator, that is the larger outside 
winding, can now be constructed from the 
31 in. diameter tube. It is similar in design 


CONNECTION 
Details for setting up the spindles. 


of а two-position double throw switch, or 
the windings bridged with a suitable fixed 
condenser. 
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PATENTS 


AND 


ABSTRACTS 


A3XReceiver which Employs Reaction 
but Cannot Excite the Aerial. 

In earlier numbers of this journal we 
have described many methods of arranging 
a circuit which will not radiate locally 
generated oscillations. Another arrangement* 
is shown in Fig. I. It will be seen that the 


Fig. 1. 
locall 


An arrangement of circuits for preventing 
y generated 


oscillations exciting the aerial. 


aerial circuit contains two coils, 1, 2, which 


are coupled to coils 3, 4 respectively. Con- 
denser 5 tunes the aerial circuit, and con- 
densers 6,7, which are mechanically connected, 
tune the secondary circuit. A coil 8 is 
included in the wire which connects the 
centre point of coils 3, 4, and is coupled to 
the reaction coil 9. 

When a signal is being received from the 
aerial the secondary circuit will respond, 
the currents in the neutral wire and inductance 
coil 8 being equal and opposite. If the 
reaction coil is coupled to coil 8, the signal 


*British Patent No. 220,765, by N. P. Hinton 
and Metropolitan-Vickers Electrical Co., Ltd. 


currents flowing in circuit 3, 6, 8, tend 
to be increased in strength, but the currents 
flowing in the circuit 4, 7, 8 tend to be 
reduced in strength. Should the reaction 
coupling be increased so far that the valve 
oscillates, the oscillations will not appear 
in the aerial because the effect of the currents 
flowing in the windings 3, 4, are exactly 
equal and opposite. 


A Method of Reducing Distortion. 

In receivers employing valves it is" well 
known that means must be provided for 
maintaining the grids of the amplifying 
valves at a suitable negative potential in 
order to minimise distortion. A common 
method is to take advantage of the fall in 
voltage over the filament resistance, or 
dry cells may be employed. ІФ another 
method a resistance is connected between 
the filament circuit and the negative terminal 
of the anode battery and the fall in voltage 
over this resistance is utilised. It has been 
proposed* to add a choke coil and a con- 


Fig. 2. A method of arranging the circuit of an 
amplifier to obtain a suitable operating (negative) 
grid potential. 
denser to the circuit containing a resistance 
in the anode battery circuit in the manner 


*British Patent No. 220,727, by E. A. Graham 
and W. J. Rickets. 
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shown in Fig. 2. The resistance I 15 con- 
nected between the filament and the negative 
terminal of the anode battery. Т 15 ап 
intervalve transformer whose secondary 
winding is connected to the grid of the 
valve and to the filament via the condenser 
2. À choke coil 3 is connected between the 
lower end of the secondary winding and 
negative of anode battery. If necessary the 
resistance I may be shunted by a condenser. 


Wireless Valve Transmitters.* 


THE DESIGN AND OPERATION 
OF SMALL POWER APPARATUS. 


By W. JAMES. 

This is the first and only practical book 
оп transmitting. The subject is thoroughly 
dealt with from a practical standpoint in 
order that the reader may be able to design 
and operate his own transmitter. All trans- 
mitters of interest to the amateur аге 
described in detail. 

There are 270 pages which are illustrated 
with 210 photographs and diagrams. The 
brief contents of chapters below give an 
idea of the wide range covered by this 
most useful book. 

l. Electrical Principles. 

2. Inductance Coils and Condensers. Design 
and construction of fixed and variable condensers, 
Design of tuning coils. The construction of tuning 
coils and chokes for transmitters. 

3. Alternating Current Circuits. A.C. circuits 
containing resistance, capacity and inductance. 
Series resonance effecte. Parallel resonance. 
Variometers. 

4. The Supply of Power. Dry cells. Accumu- 


lators. Buzzer transformer unit. Adnil vibrator. 
Interrupter drum and transformer unit. The 


* Published by the Wireless Press, Ltd., 12 and 
13 Henrietta St., London. Price 9s. 


voltage raiser. Use of D.C. and A.C. mains. D.C. 
motors and generators. Motor generators. The 
dynamotor. The rotary converter. The design 
of transformers, choke coils and filters. 

5. Rectifiers. Chemical rectifiers. Rectifiers for 
accumulator charging and for anode circuit supply. 
The Tantalum rectifier. | Mechanical rectifiers. 
Mercury arc rectifiers. 

6. Valve Rectifiers. Half and full wave, single 
and polyphase rectification. The supply of power 
for filament circuits. A commercial rectifier unit. 
The S tube rectifier. 

7. Microphones and Speech Amplifiers. The 
valve as an amplifier. Transformer, choke and 
resistance coupled amplifiers. The microphone 
transmitter. Speech amplifiers. The double- 
button microphone. The Marconi-Sykes transmitter. 
The electro-magnetic transmitter. The condenser 
transmitter. 

8. The Three-electrode Valve as an Oscilla- 
tor. The three-electrode valve as a means of con- 
verting D.C. into A.C. The valve as a self-excited 
generator of oscillations. The Hartley circuit. The 
Colpitts circuit. The Meissner circuit. The modified 
Meissner circuit. The tuned anode circuit. The 
master oscillator circuit. Methods of increasing the 
output. Protection. The use of a valve as a grid 
leak. The series valve. Keying the circuit. Back 
loading. Particulars of transmitting valves. 

9. Modulated Waves and Wireless Telephony. 
Transmitter with A.€. supply to the anode. Half- 
wave self rectification. Full-wave self rectification. 
Transmitter employing interrupted Н.Т. Modu- 
lated waves. Interference from modulated waves. 
Effect of modulation. Modulation by absorption. 
Modulation by shunting the aerial. Grid circuit 
modulation. Use of valve in grid circuit. Modu- 
lation by varying the anode voltage. A valve in 
series with anode supply. The choke control or 
constant current system of modulation. Choke 
control transmitters. Adjusting the transmitter. 
Van der Bill’s system of modulation. Choke control 
of master oscillator transmitter. A commercial 
transmitter. Buzzer modulation. Choice of valves 
and anode voltage. 

10. Miscellaneous Notes and Measurements. 
Measurement of inductance. Ап inductance 
bridge. Measurement of capacity. Acapacity bridge. 
Moving coilgvoltmeters and ammeters. Hot wire 
ammeters. Aerials. Measurement of capacity, 
resistance and inductance of an aerial. Dummy 
aerials. Wavemeters. Oscillating crystals. Notes 
on inductance coils and condensers. 


CORRESPONDENCE 


Crystal Reception. 


To the Editor of Toe WIRELESS WORLD AND 
Rapio REviEW. 


Sm,—With reference to Mr. Steuart’s criticism 
of the rigid “ catwhisker,” it should be noted that 
the type he recommends, viz., a spiral of very fine 
wire, while quite efficient for very weak signals, is 

по means efficient for the strong reception 
enjoyed by probably 90 per cent. of B.B.C. listeners. 
_ Under these conditions the fine springy spiral 
intensifies microphonic action (with absorption 
of energy in vibrations of the wire) and when the 


signals are very strong, produces distortion. It is 


also more subject to mechanical shocks than a 


rigid type. 
In making a rigid catwhisker a piece of No. 26 
wire may be flattened out at the end to the requisi! e 


degree of thinness, so that the resulting ''spear- 


point " cut from this has a point very much finer 
than the average spiral type of ''catwhisker." 
With a ''spear-point " catwhisker made in this 
way three different contacts may be employed— 

(1) The very fine point. 

(2) The knife-like edge of the"spear. 

(3) The flat side of the spear-point. 


merry t Te- b arkni ar a a Ls TAN 


- „тт. ғы Cor. -ap 


= 
=ý 


84 THE WIRELESS WORLD AND RADIO REVIEW 


In this way the area of contact with the crystal 
may be varied to suit the signal strength. 

I use gold wire, gilt-phosphor-bronze and copper 
tip with platinum. | 

maintain strongly that, while it is essential to 
vary the area of contact and the resistance of the 
contact at the point, the most efficient crystal de- 
tector must be rigid, containing no members 
liable to vibrations of audible frequency. 

I was interested to read Mr. Steuart's suggestion 
that maximum current strength may not coincide 
with maximum signal strength. From numerous 
experiments with a large number of crystals I 
have definite evidence that the volume of rectified 
current is by no means a measure of signal strength 
in many cases. For 
example, on the local 
B.B.C. station I get 
on the average 2 
miliamps from a 
good synthetic galena 
and very loud 
reception. With 
another crystal 1 get 
the same current as 
measured by the gal- 
vanometer but very 


feeble reception, 
while with a third 
crystal I get  re- 


ception only slightly 
inferior to the galena 
with only 0-15 m.a. 
The probable ex- 
planation of this 
phenomenon is that 
only a fraction of 
the rectified current 
consiste of frequen- 
cies affecting the 
telephone diaphragm 
for the production of 
sound, and that this 
may vary with 
different crystals. A 
variation of this kind 
can be explained 
only on the basis of 
an electronic theory 
of rectification. 

JAMES STRACHAN. 
Aberdeen. 


au 


Wave Form in Loud Speaker Circuits. 


To the Editor of Tum WrrELEss WORLD 
AND Rapio REVIEW. 


Sig,—The accompanying  oscillographs were 
taken in & loud speaker circuit (120 ohms) between 
the telephone transformer and the,loud speaker 
itself. 

The circuit was fed through a L.S. 5 power valve 
—250 volts anode voltage, and the curves taken 
on & Duddell oscillograph directly in circuit. 

The top curve represents the tuning note of 
2LO, 1,000 complete cycles per second. The middle 
curve the note of & saxophone, approximately 
900 cycles per second. 'The bottom curve the 
note of a ukalele (Hawaiian banjo), approximately 
650 cycles per second, | 


Oscillograph curves of : (Top) the tuning note from 2LO ; cer в . voioe fairly 
booming in the room. 
- The reception 


(middle) the note of a saxophone; and (bottom) the note of 


OcToBER 15, 1924 


As these represent current curves, they are 
rather interesting in comparison with the me- 
chanically obtained records of sound waves now 
being published. 

Мовтімев A. Copp. 


Remarkable Transatlantic Reception. 


To the Editor of Тнк WIRELESS WORLD AND 
Rapiro Review. 


Зв, —Ап instance of unusual reception may be 
of interest to your readers. | 
Whilst in Lancashire, I decided to compare the 
results obtained in short wave reception as compared 
with reception at my station in London. _ 
was using a 
hurriedly arranged 
Reinartz type circuit 
with detector and 
one low frequency 
valve, and decided 
to try the effect as 
described in August 
Q.S.T., of placing a 
short wave coil in 
parallel with the 
grid circuit in order 
to reduce the wave- 
length. On the 
waves around 
50 to 70 metres, I 
received signals of 
colossal strength 
from various oom- 
mercial stations test- 
ing with LPZ( Buenos 
Aires). Suddenly I 
tuned in a tremen- 
dous carrier wave 
with music and was 
astonished to find 
that this was 


was 
audible out in the 
street, the announ- 


strength was equal 
to 2 ү. 

A noticeable feature was that for a considerable 
band on either side of KDKA's carrier, there was a 
very high-pitched heterodyne note—as in the 
Armstrong super. I have received many American 
broadcast programmes—always on detector and one 
L.F.—but never before of such tremendous strength ! 

Considering the short wavelength to which I 
was tuned, I can only put this reception down as 
a lower harmonic of KDKA—or a freak. The date 
was September 5th, 1924, at 03.00 B.S.T., and I 
should be pleased to know if any other of -your 
readers recorded the same transmission. This 
reception was carried out at the station of Mr. 
Wilding (6 KB) in Wigan, Lancs., withfa hurriedly 
thrown together ' hay элге”! tuner. The aerial 
is 8/70 ft. single wire, 45 ft. high at the free end 
and, 30,ft. at the lead in. Р. В. Knock (6 XG) 
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Listeners іп Northern" France jareZcomplaining 
that the rapid development of German{broadcasting 
between 400 and 450 metres is jamming the recep- 
tion of British stations. 


Ф Ф 


The Merthyr Corporation has issued a regulation 
that council tenants having wireless installations 
must include lightning arresters in their aerials. 

ж Ф Ф * А 


Two Johannesburg amateurs report the reception 
of broadcasting from Pittsburg, U.S.A., using a 
five-valve set. The distance covered is approxi- 
mately 7,200 miles. 

* e ж e 

A Californian amateur, W. B. Maguer, is reported 
to have worked with F. Dillon Bell, of New Zealand, 
thus beating the record held by Carlos Braggio, the 
Argentine amateur. : к 

* E 


SHORT WAVE U.S. BROADCASTING. 


News has been received that KDKA, the Pittsburg 
broadcasting stetion, is now operating on a wave- 
length of 68 metres. Transmissions are still con- 
tinuing on 100 metres and the original wavelength 
of 326 metres. 

WGY, the General Electric Company's station 
at Schenectady, now operates on a wavelength of 
15 metres, simultaneously with their usual trans- 
mission. Great as are the difficulties in arranging a 
transmitter on this low wavelength, the task of 
reception is infinitely greater, and the experimenter 
who succeeds in this can be justifiably proud. 


NEW SPANISH BROADCASTING STATION. 


Trials are being carried out from the new Spanish 
broadcasting station in Barcelona, situated at the 
Hotel Colon. 

For testing purposes a power of 100 watts is 
being used, but this will be increased to 1-5 kilowatts 
i a few months. The call sign of the station 
is EAJ 1, and the wavelength 325 metres. 

We understand that transmissions are taking 
place between 6 and 7 p.m. and between 9 and 11 
p.m. С.М.Т. Arrangements have been made to 

cast opera from the Teatro Liceo, Barcelona. 


VOCABULARY TROUBLE. 


The desire in many quarters to repress American 
slang among British amateurs has a parallel in 
France, where English is being discouraged in the 
same fashion. 

‚„ Lecturing at one of the final sessions of the Paris 
‘Concours Lepine," Commandant Mesny asserted 
that such words as “ fading,” “ loud speaker " and 
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others of the same type, should һауе по place 
in the French amateur's vocabulary. 

One argument challenges Commandant Mesny. 
The Frenchman who adopts English terms is in 
most cases speaking a legitimate tongue; the 
Englishman’s adoption of American is rather 
different. 


DX EXTRAORDINARY. 


Difficulty in answering American calls because 
they were so numerous is reported by Mr. E. J. 
Simmonds (2 OD), of Gerr Cross, Bucks. 

In the early hours of Sunday, October 5th, Mr. 
Simmonds completed a new transmitting arrange- 
ment embodying a master oscillator. At 5 a.m. 


.he called an American amateur, and was immedi- 


ately greeted with answering calls from 1 BIP, 
1 AUR, 2 BRC, 410 and 4OA It is especially 
noteworthy that two of these came from the Fourth 
District (N. Carolina, etc.). 

More remarkable still was 4 OA's message, іп 
which the operator stated that 2 OD's signals were 
so strong that they were more comíortably read 
with the aerial disconnected. 

On Monday, October 6th, Mr. Simmonds worked 
with U1SF, and on the following day with UIMY. 


OFFICIAL OPENING OF ROME STATION. 


The Marconi broadcasting station in Rome 
which has hitherto been engaged upon tests, began 
the regular transmission of programmes on October 
6th. Concerts are given between 7.30 and 9.30 
G.M.T. 

The station operates on & wavelength of 422 
metres and the apparatus consists of a Marconi 
6 k.W. broadcasting transmitter of standard 
pattern such as is used in six of the British main 
stations and has been installed at Brussels, Cape 
Town, Durban, Lima and Rio de Janeiro. 


TRANSMISSION UNDER DIFFICULTIES. 


Owing to the stringent wireless regulations 
obtaining in Holland, amateur work has to be 
carried out somewhat stealthily. Some details of 
his experiments under restricted conditions, con- 
tributed by a Dutch amateur, may prove of interest. 

The object of our correspondent, OII, was to 
discover what could be accomplished with simple 
apparatus, and without the aid of a special trans- 
mitting aerial ог counterpoise. 

Some promising results]have already been ob- 
tained with а sing'- wire[aerial, 120 feet in length, 
slung between two houses, without masts, and 
insulated at each епа by one small ego insulator, 
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The counterpoise consists of two wires in the second 
storey of a building. The transmitter is of the 
loose-coupled reversed feed-back type, and employs 
a Telefunken detector valve. А plate supply of 
800 volts unrectified A.C. is used, with a maximum 
aerial current of 0-2 amperes. 

With this by no means promising combination, 
and operating оп 80 to 100 metres, ОП has worked 
with Italian, Swiss and French stations, including 
1 FP, GAD, 8 LMT and 8 UU 

On September 27th, at 11 p.m. (G.M.T.), two-way 
working was established with Swedish SMZY, 
a distance of 1,200 kilometres, using an aerial 
current of 0:18 amperes. " 


MYSTERIOUS BROADCAST PREACHER. 


More than one report has reached us from 
listeners-in who have heard an unidentified station 
broadcasting religious addresses between 10.30 
and 11 p.m. on Sundays. 

Enquiry has shown that no B.B.C. station has 
been conducting such transmissions at this hour, 
and information as to the whereabouts of the trans- 
mitter would prove of interest. 

According to one report the wavelength is in the 
neighbourhood of 420 metres. 


GIANT U.S. BRAODCASTER ? 


A broadcasting station with a power 
of 50 kilowatts, to be erected near New 
York, is the proposal of the Vice-President 
of the American Radio Corporation. The 
Company is ready to proceed with the work 
if no opposing regulations are introduced. 


BROADCAST RECEPTION AT SEA. 


Broadcast reception at sea usually pro- 
vides valuable opportunities for signal 
comparison. Some notes on the reception 
of British and French stations have been 
forwarded to us by a correspondent sailing 
for New Zealand, who was able to make 
some interesting comparative tests. 

A four-valve receiver was employed, as 
described in the Wireless World and Radio 
Review of July 9th and 16th, with the 
addition of grid cells in both L.F. stages. 

When 375 miles out from Southampton, 
with an outside aerial, 2 LO was at once 
picked up at excellent strength, and Paris 
was also tuned in with ease. Later in the 
evening 5 XX was heard, and with careful 
tuning was separated from Radiola. 

Good reception was also obtained at 700 
miles out, but was marred by bad atmos- 
pherics. At 1,575 miles out faint orchestral 
music could be distinguished from Paris, 
but signals soon died away and our corres- 
pondent had to “ pack up." 


HAVE YOU HEARD СКАС? > 


An important event in Canadian broad- 
casting occurred on October 4th, according 
to La Internacciona Ido-Radio-Klubo, when 
the Dominion's principal station, CKAC, 
increased its power to 28 kilowatts with 
new apparatus manufactured by the 
Canadian Marconi Company, of Montreal, 
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Owned and controlled by the great Canadian 
newspaper, La Presse, CKAC is the only French- 
English station in the world. It caters especially 
to some five millions of French scattered throughout 
the various provinces, several states of the Union, 
the island of St. Pierre Miquelon, and in the West 
Indies and Guianas. Three languages are em- 
ployed in broadcasting, viz., French, English, and 
the international tongue, Ido. 

The new apparatus employs fourteen valves of 
2,000 watts each, one power amplifier, three oscilla- 
tors, four modulators and six rectifiers. A feature 
of the set is that the energy, before going to the 
modulators, is treated to three-phase, double-wave 
rectification by means of the six valves mentioned. 
The ordinary commercial lighting energy being 
used to operate the transmitter, no motor generator 
is required, and rectification ensures absolute clarity 
and tone purity. The wavelength of CKAC is 
425 metres. 


FRENCH AMATEUR’S AMBITION. 


Mr. L. J. Menars, the young French amateur, 
who claims the record for the reception of U.S. 
stations in France, and whose lists have appeared 
in the “Calls Heard " section of this Journal, із. 
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The British Broadcasting Company’s portable transmitter 
and microphone as used for broadcasting from the Zoo. 
Captain West, Chief of the Company’s Development Staff, 


is seen in (e background, 
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about to commence transmission work, with the 
callsign 8 EJ; Не intends to confine his operations 
to the 40-100 metre band. ва 

Using an input of 500 watts and ап 80 ft. cage 
serial, Mr. Menars hopes to work with America 
without difficulty, after which he will then turn his 
attention to the Argentine. If he is again success- 
fal, he will attempt to reach New Zealand ! 


THE JUNIOR INSTITUTION OF ENGINEERS. 


A full programme of papers and lecturettes 
has been prepared for the coming session of the 
Junior Institution of Engineers, covering a variety 
of subjecta of present-day interest. On October 
17%, at a ial meeting, a lecture on “ High 
Voltage Electric Oscillations " will be delivered by 
В. P. Howgrave-Graham, M.I.E.E. А Lecturette 
on “ Audio-frequency Transformers," will be given 
by H. J. N. Riddle (Assoc. Member), on Friday, 
October 31st. 

Further particulars of these meetings and tickets 
of admission may be obtained from the Secretary 
at 39 Victoria Street, S.W.1. 


A USEFUL BROADCAST TIME TABLE. 


‘An excellent time table of Continental Broad- 
casting has been produced by Messrs. E. T. W. 
Dennis & Sons, Ltd., of Melrose Street, Scarborough. 
Transmissions are in order of time, with 
the object of facilitating identification of unknown 
stations at any time of the day or night. Our only 
enticiam is that the times should have been given 
as G.M.T., not B.S.T., as the book will be used 
principally during the coming winter. The price of 
the time-teble is 4d. 


WIRELESS 


With the approaching season of fogs, the Board 
of Trade and the Post Office authorities have taken 
a timely step in deciding to erect a wireless direc- 
tional station at Niton, Isle of Wight. 

The inadequacy of present provision for 
fog on the British coasta has been the subject of 
some criticism and it is suggested that the Lizard 
station should also be improved to meet the need. 
This, however, is a matter for the Admiralty, which 
I3 the controlling authority. 


AND CHANNEL FOGS. 


CANADIAN WIRELESS REGULATIONS. 


It is announced by the Canadian Marine Depart- 
ment, as а result of negotiations with the British 

ipping authorities, that a wireless wavelength of 
450 metres must no longer be used within 250 miles 
of the coasts of Canada or of Newfoundland, says 
a Reuter message from Ottawa. Canadian ships 
must refrain from using the same wavelength at the 
tame distance from the coast of the British Isles. 
Great Britain, the announcement adds, undertakes 
^ persuade Continental countries to take similar 


INTERFERENCE PREVENTION. 


Some instances of interference were discussed 
by Mr. Maurice Child, speaking recently from 2 LO 
on behalf of the Radio Society of Great Britain. 

Mr. Child referred to an extract from the Ameri- 
сап Radio Service Bulletin, in which two sources 


of radio interference and the manner in which they 
were effectively overcome are reported. 

“ The first trouble," said Mr. Child, *“ was pro- 
duced over a large area by the operation of a pre- 
cipitator. For the benefit of those who may not 
be acquainted with the function of this device I 
would mention that it is for precipitating particles 
of coal or other matter which have not been con- 
sumed in the furnaces, thereby preventing a con- 
siderable pollution of the surrounding atmosphere. - 
The precipitation is accomplished by maintaining 
а series of conductors inserted in the chimney stack 
or up-take, at a very high difference of continuous 
electrical pressure—something to the order of 
60,000 volts. 

“The apparatus which produced this electrical 
energy incidentally also functioned as a free 
emitter—although quite unintentionally, but was 
subsequently prevented from so doing by the 
insertion of suitable resistances in the high voltage 
wires, and shunting a closed oscillatory circuit 
across а spark gap which formed part of the plant. 

“ The other cause of interference was due to a 
defective overhead power line working at a pressure 
of 13,000 volts situated in the town of Augusta, 
U.S.A., and supplying nine are lighting circuits, 
although actually tungsten lamps were in use in 
place of the original arcs. It was found that one of 
these circuits was exceptionally bad, and the 
maximum disturbance was traced with а three- 
valve receiver connected to a frame aerial, to a 
certain street standard supporting one of the lamps. 
The lamp was dead short-circuited without effect, 
but careful investigation involving considerable 
patience and time eventually led to the discovery 
that one of the standard guy wires was periodically 
lying across а 2,300 volt circuit, and all the trouble . 
ceased on the defect being rectified. 

“ About а year ago the Radio Society of Great 
Britain invited an inspection by the Southern 
Railway Company of their overhead lines for the 
electrified system between Victoria and the Crystal 
Palace, with excellent resulta to the listening public 
in the neighbourhood of Balham.” 

Mr. Child stated that his object in mentioning 
these instances was to indicate that it is possible 
to trace and cure various troublesome kinds of 
interferences. He invited members to assist in 
locating them, for by so doing they would not only 
learn interesting facts themselves, but might obtain 
some measure of gratitude from the non-technical 
public. 


AN ERROR. 


We regret that by an unfortunate error, a photo- 
graph appeared in the left-hand column on page 
25 of our issue of October Ist, purporting to depict 
a cabinet receiver of Messrs. Edison-Swan Electric 
Co. The receiver illustrated is actually the Mar- 
coniphone V.l. 


CHANGE OF ADDRESS. 


Owing to the growth of their business, Messrs. 
G. W. I., Ltd., component distributors and valve 
repairers, have removed their offices to Imperial 
House, 43 Grafton Street, Tottenham Court Road, 
London, W.1. 
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Hammersmith, London, W.6. 7” 
American and Canadian: 1AQ,1AR, 1 АЈА, 1ALJ, 1 ARR, 

1 ASU, 1 BDI, 1 СЕ, 1 CMP, ЦСКО, 1 DD, 1 MO, 1IV, 1 WRT, 
XW, 1 ХАК, ЦХАК, 2 AGB, 2AWY, 2 BG, 2 BY, 2 СҮ, 

3[BG, 3 IL, 3 IM, З ОЕ, ЗОТ, 3 ТЕ, 
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Iove, Sussex (August 22nd-September 12th). 
Below roo metres:—British: 2 GW, 2 KF, 2 KZ, 2 
, 5DH, 6LF, 518. French: 6 EX, 6 TD, 
6 ОВ, 8 AQ, 8 BN, 8 BV, 8 CO, 8DA, 8 
8 DV, 8 DX, ЗЕК, 8 FLA8 FQ, 8 FSF, 8 SHL, 8 
8 01, 8SR, 8VU, 8VG, 8VR, 8WS, 8 
4AD, 4RS, 4WR, W2, P2. Dutch: ОВА, 0MS. 
7 VG. Swedish: SMZS. Unknown: 9Ар, ЗАР, 
Amateurs on 200 metres :—British : 2 КА, 2 ОМ, 5 М5, 
5 TZ, 6 ОВ. (o—v—1.) (С. L. Fry). 
on, London, N. Серена 1st-11th). 
$ AJR, 2 OC, 3 FV, 2 IH, 2 NM, 2 VW, 5 MA, 5 NW, 500; 
SI, 5 82, 5 TJ, GAL, 6 BY, 6 FV, 6 MP, 6 US, 7 AB, ЗЕК, 
WJ, 8 ZZ, 0 BA, 0 HD, 0 QW. ) * 
% (J. С. Sandford). 
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2JA, 2JB, 2JP, 20A, 2TA, 
V AUJ, 9 

8 n ‚ 682, "ETÀ SEP 
French: 8 AK 4, 
8 DI, 800, 8E 
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American: 1 1 1XDB, 1 AMW, 1 : 
SF, 1 FD, 1 ALL 1 xO BEB, В CU, 3 A Es, Ba 
6CEW, SADD, 820, 9DPX, 9ZB, 920, 9ABF, SAYX. 
Argentine: ОВ 8(?). (Е. Williams), 


CLUB ACTIVITIES. 
О for Secretaries of Societies will 
be forwarded +f addressed to the office of this Journal, 
c/o the Editor. 

Mr. L. F. Fogarty, A.M.LE.E., provided an 
interesting lecture on “ Inductance and Capacity ” 
at the last meeting of the Croydon Wireless and 
Physical Society. By means of mechanical 
analogies and blackboard illustrations Мг. Fogarty 
rendered his remarks sufficiently clear to be under- 
stood by the beginner. 

* * ж e 

“ Measuring Instruments used in Amateur 
Radio ” were dealt with by Mr. G. A. V. Sowter, 
B.SC., lecturing before the Walthamstow Amateur 
Radio Society on October 2nd. The lucid manner 
in which he demonstrated by means of a compass, 
accumulator, some iron core and a few yards of 
wire, added considerably to the value of the lecture. 

e 


“ Wireless: Past, Present and Future,” formed 
the title of an instructive and entertaining lecture 


delivered by Mr. H. R. Rivers-Moore, B.Sc., at 
the opening meeting of the South Croydon and 
District Radio Society. From 10 till 12 o’clock, 
an enjoyable dance was held to the strains of the 
Savoy bands on the loudspeaker. . 


Permission to attend a series of wireless lectures 
to be given by Professor W. A. Andrews, B.Sc., 
at the Merchant Venturers' Technical College, has 
been obtained for members of the Bristol and 
District Radio Society. These lectures are educa- 
tional and are divided into two courses, olementary 
and advanced. The last two or three lectures in 
the latter course will be on the subject of trans- 
mission. 

* $ ж * 

At a time when there is much dissatisfaction 
being expressed as to the behaviour of the Post 
Office in the issue of transmitting permits, the 
Hampstead and St. Pancras Radio Society ask us 
to state that they made application for a licence 
on September 16th last and received a reply on 
October 9th {awarding them most liberal trans- 
mitting facilities. 87% | Әле 

The Society makes the suggestion that the Post 
Office will act in a perfectly sane manner if 
approached with reasonable co , and if no, 
technical details are withheld such as would assist 
in deciding to grant the privilege of conducting 
experimenta with transmitting apparatus. After 
all, the Post Office must have something to go upon. 
ж 


The Bognor and District Wireless Society opens 
ite session on Monday, October 20th, with a meeting 
at 8 p.m. at the Observer offices, Lennox Street. 
All enthusiasts are invited to attend, 


Regular Morse practice at each meeting features 


on the programme of the Middlesex Wireless Club. 


On October lst Mr. Gartland lectured on “ Н.Е. 
Amplification for Reflex Circuite," giving many 
useful hints, and describing common pitfalls. 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 15th. 
North Middlesex Wireless Club. Half-yearly Sale of Instruments. 
Radio , Peckham. At 44 Talfourd Road. Dis- 
: “ Sources of Electric 


cussions urrent," ‘‘Some Experiments 
with Room Aerials.” | 
Bristol and District . Demonstration by Messrs. 


Radio Society 
Siemens and English Electric Lamp Co. 
Clapham Wireless and Scientific Society. At 7.45 p.m. At 
67 Balham High Road. Annual General Meeting. 


ETHURSDAY, OCTOBER 16th. 

Bournemouth, and District Radio and a Society. 
At 7 p.m. At Canford Hall, St. Peter’s Short Talks, 
Evening Lecture: ‘‘ Standard Circuits and their Character- 

istics." By Mr. W. H. Peters, B.Sc. 

Derby Wireless Club. Lecture by Mr. E. Е. Clark, B.A., B.Sc. 

Walthamstow Amateur Radio Society. Lecture: “Ап Inter- 
mw Language for Radio." By Mr. Montague C. Butler, 


FRIDAY, OCTOBER 17th. 
Bristol and District Radio Society. Demonstration by General 


Electric Company. “ Manufacture of Wireless Valves." . 


MONDAY, OCTOBER 30th. 
and Radio Society. At 8 p.m. At King's Hall, 
Lower Clapton Road, E.8. Query Night. 


Radio Society of Great ВШМ. Ordinary Meeting. At 6 p.m. 
(oa at 599. At the Institution of Electrical Engineers, Savoy 
lace, W.C.2. Lecture: -^ Unsolved Problems of W. А 
By Мг. R. Н. Barfield, M.Se, 
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PLOTTING CRYSTAL CHARACTERISTICS. 


ROM the static or D.C. characteristics of a 

crystal detector it is possible to predict with a 
reasonable degree of accuracy whether the crystal 
will be suitable for use in a wireless circuit, and 
also to determine the conditions under which it 
will give best results. 

The apparatus necessary to obtain the curve is 
very simple, and consiste of a sensitive high resistance 
galvanometer, a potentiometer wire such as a 
metre bridge, a 2-volt accumulator, and, as a 
refinement, a reversing switch for the battery. 

The method of connecting up the apparatus is 
illustrated in Fig. 1 (a). If the metre bridge wire 
is of uniform сговв section and conductivity, there 
will be a uniform fall of voltage along the whole 
length of the wire, so that a series of known voltages 
may be applied to the crystal detector by varying 
the position of the tapping point on the wire. 
The current flowing through the crystal contact 
for each value of the applied voltage will be 
indicated by the galvanometer G, which should be 
of the suspended moving coil type, used in 
conjunction with a lamp and scale. Having obtained 
а series of galvanometer deflections for various 
positions of the potentiometer slider, the battery 
should be reversed, and a further series taken, 
with the E.M.F. applied in the opposite direction. 
Before plotting the curve it will be necessary to 
reduce the galvanometer and potentiometer scale 
readings to absolute values of current and E.M.F 
respectively. Where great accuracy is not required, 
the E.M.F. may be obtained by measuring the 
voltage of the accumulator with а voltmeter, and 
assuming that this is the potential difference 
between the ends of the meter bridge wire. A more 
accurate method of calibration is indicated in 
Fig. 1 (b). A standard cell, S, of the Weston or 

Clark type, is connected in series with the galvano- 
meter, care being taken that the polarity of the 
cell is arranged to oppose the E.M.F. due to the 
accumulator cell. The slider contact is then 
adjusted until no current flows through the galvano- 
meter. 'The length of bridge wire XY will then 
be equivalent to the E.M.F. of the standard cell. 
A key is placed in the galvanometer circuit, so 
that this circuit may be broken instantly if the 
galvanometer indicates that an excessive current 
is flowing through the standard cell. The current 
delivered from a standard cell should never be 
allowed to exceed 1 microampere, and & current of 
this value should not be allowed to flow for more 
than a few seconds. The galvanometer scale 
readings may be reduced to microamperes by 
connecting the standard cell in series with the 


Readers desiring to consult the *' Wireless World " Informa- 
tion Dept. should make use of the coupon to be found in the 
advertisement pages. 


galvanometer, and a standard resistance, R, о” 


1 megohm 
The circuit for the calibration of the current is 


given in Fig. 1 (с). 


METRE BRIDGE WIRE 


METRE BRIOGE WIRE 


Pig. 1. Circuits for plotting crystal characteristics. 


CALCULATION OF ANODE RESISTANCES. 


HE external resistance connected in the anode 

circuit of a valve for H.F. or L.F. amplification 
should have a value several times as great as the 
anode-filament resistance of the valve. The higher 
the ratio of the external resistance to the resistance 
of the valve, the higher will be the amplification 
obtainable from each stage. The upper limit to 
this ratio is determined in practice by the size of 
the H.T. battery which can be used. As the value 
of the anode resistance is increased, the H.T. 
voltage must be increased also to compensate for 
the fall of voltage through the resistance and to 
ensure that the potential difference between the 
anode and filament of the valve is sufficiently high. 
The total Н.Г. voltage will be divided in the ratio 
of the external and internal resistances. 
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The internal resistance of the valve for a given 
H.T. voltage and filament current is dependent 
on the grid voltage and may therefore have a 
value different from the impedance of the valve 
which is calculated from the valve characteristics. 

In calculating the value of an anode resistance 
it is usual to start by fixing the value of the H.T. 
battery. To take a concrete example, let us 
assume that 200 volts is the maximum H.T. 
voltage that it is practicable to employ. If th 
valve takes a steady anode current of 1:5 milli- 
amperes at 80 volts when a suitable negative grid 
bias is applied it is & simple matter to calculate 
the value of the anode resistance from Ohm’s 
law, for this resistance must dispose of the remaining 
120 volts when & current of 1:5 milliamperes is 
passing. Тһе resistance uired is therefore 
120 divided by 0:0015, or 80,000 ohms. 

Starting with & fixed value for the anode 
resistance, and knowing the conditions under which 
the valve is to be operated, the H.T. voltage 
required can be calculated by a similar process. 


A FouR-VALVE AND CRYSTAL RECEIVER 
FOR BROADCAST RECEPTION. 


HE diagram given below shows the method of 
connecting a useful four-valve and crystal 


Остовев 15, 1924 


cause of distortion. The set should therefore be 
capable of giving a high quality of reproduction 
if the transformers and valves in the two L.F. stages 
are chosen with care. 


COUPLINGS BETWEEN Н.Е. VALVES. 


READER asks if a H.F. coupling consisting 

of two plug-in coils coupled together to form 
a transformer would give better results than the 
tuned anode method of coupling. 

The results obtained with a coupling of this kind 
would not be very much better than those obtained 
with tuned anode coupling, as far as signal strength 
is concerned, but if both coils are tuned and a 
variable coupling is provided, it would be possible 
to obtain a much higher degree of selectivity than 
is possible in the case of tuned anode coupling. 
The method can therefore be regarded as superior 
to tuned anode coupling. 


Н.Т. SupPPLY From D.C. MAINS. 


Ree to the diagram on page 725 of 
the issue of September 17th, 1924, a reader 
asks if it would be possible to obtain more than one 
positive tapping from the H.T. supply. 

This could be done quite easily by arranging 
three instead of two lamps in series. The two H.T 
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Fig. 2. А four-valve and crystal receiver for broadcast reception. 


circuit, with two stages of H.F. amplification, 
crystal rectification, and two stages of transformer- 
coupled L.F. amplification. 

Tuned anode coupling is employed for the H.F. 
stages, and a potentiometer is included to control 
the grid potential in the case of these valves. 
Separate Н.Т. tappings are provided for the Н.Е. 
and L.F. valves, and a switch is included to cut out 
the last note magnifier when sufficient signal 
strength is obtained with three valves. 

The use of two stages of H.F. amplification 
enables the range of the receiver to be increased 
without the use of reaction, which is a frequent 


tappings would be taken from either side of the 
centre lamp, and an additional smoothing choke 
Would have to be connected in the new H.T. lead. 
Condensers should then be connected between each 
side of the choke to the negative lead in the usual 
way. One condenser is connected on the side of 
the chokes nearest the lamps, and the other across 
the H.T. output terminals. 

Under certain circumstances the choke in the 
negative lead may be omitted without affecting 
the results. If it is found in actual practice that 
this can be done, the choke might be used for the 
new positive tapping. 
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(1) Electrical Principles. 
(2) Inductance Coils and 
Condensers. (3) Alternat- 
ing Current Circuits, (4) 
The Supply of Power. (5) 
Rectifiers. (6) Valve Rectt- 
fiers. (7) Microphone and 
Speech Amplifiers. (8) The 
Three-klectrode Valve as 
an Oscillator. (о) Modu- 
lated Waves and Wireless 
Telephony. (то) Miscel- 
laneous Notes and M eds- 
urements. 
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Operation of Small 
Power Apparatus 


The aim of the author in writing this volume 
has been to deal in turn with each portion of 
the complete transmitting equipment so that 
anyone may be able to design and operate his 
own transmitter. very possible difficulty 
which may be encountered has been thor- 
oughly dealt with. The book is divided into 
IO chapters and contains no less than 210 
photographs and figures. 
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CONTROL WITHOUT FEAR OF BURSTING INTO SELF OSCILLATION. 
Thus it will readily be seen that this set has the great advantage of REACTION 
WITHOUT the many DISADVANTAGES generally associated with it. 
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THE WESTON 
Filament V oltmeter 


for Receiving Sets 
MODEL 301. 


Simplified tuning by eliminating guesswork as to valve 
adjustments. 

Filament voltage control increases the life of the valve 
from two to three times. 

The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 


BETTER RECEPTION! NE 
List Price £2:9:0 MODEL 301. 


WESTON ELECTRICAL INSTRUMENT CO., LTD. FILAMENT VOLTMETER. 
15 Great Saffron Hill, London, Е.С.1 


Telephone Telegrams : “ Pivoted, Smith, London.” 


Dakak 


Rigid as a Motor Wheel ! 


| Unshrouded Efficiency ! 


“Tangent” Tuning Coils 


Mechanical strength unequalled. 
Guaranteed not to buckle or crush, 
Electrical efficiency second to none. 
Low distributed capacity. 

Damping reduced to minimum. 
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RADIO TOPICS. 


THEPOSTMASTER-GENERAL'S 
STATEMENT. 


N view of the dissatisfaction which 
exists at present, and has been voiced 
by the Radio Society of Great Britain, 
on account of certain Post Office restric- 
tions to free experiment, we feel that special 
attention. should be drawn to the recent 
statement made by the Postmaster-General. 

A question was put by Mr. T. Thomson 
(Member for Middlesbrough West) asking 
if the Postmaster-General was aware of the 
dissatisfaction existing amongst wireless 
amateurs at the present restrictions which 
prohibited messages being transmitted 
abroad; and whether he would revise the 
existing rules with a view to removing all 
restrictions which are an obstruction to 
free experiment and research. In reply the 
Postmaster-General made the following state- 
ment :— 

“It is the present practice to grant per- 
mission for bona fide experiments with places 
abroad when special application is made. 
Many sach permits have already been issued, 
and arrangements are being made with the 
Radio Societies for the grant of increased 


facilities for experiments, which will be- 


carried out by their members in co-operation 
with amateurs in the United States and 
many other countries. The general con- 
ditions governing the grant of licences for 
wireless transmission were adopted after 
consultation with the other interests con- 
cerned, including the radio societies. Some 
restrictions are necessary in order to prevent 
interference with other services, but I am 
at all times prepared to consider any definite 
suggestions which the radio societies may 
put forward for altering the rules." 

Such a statement coming from the Post- 
master-General at the present juncture 
constitutes, in our opinion, an invitation to 


the amateur which should under no circum- 
stances be ignored. If the attitude of the 
Post Office is that they are prepared to 
reconsider the whole question of the regula- 
tions governing amateur use of wireless, 
then it is up to the amateur, as represented 
by the societies, to assist in every. possible 
way in the framing of such regulations as 
will give him all reasonable freedom, whilst 
at the same time reserving to the Post Office 
sufficient control to prevent the abuse of 
privileges granted, and to ensure that 
interference with Government and com- 
mercial traffic shall not occur. 


We believe that the right course to adopt 
at the present time is to accept this invitation 
in the friendliest spirit, and to put in the 
background all thought of antagonistic action 
until every channel for harmonious agree- 
ment on both sides has been fully explored. 


THE TRANSOCEAN AMATEUR 
TESTS. 


T the time of writing, the Transatlantic 
А = rather this year we should say 

the Transocean) Amateur Tests have 
started, and it is to be expected that far- 
reaching achievements will result. At the 
moment of writing news comes to hand that 
New Zealand 4 AG has actually been heard 
in this country by Mr. E. J. Simmonds, 
2 OD. Provided that this remarkable feat 
is confirmed,-relay working with Australia 
and New Zealand becomes almost a certainty 
before the conclusion of the winter season, 
unless the summer .weather now starting in 
the Antipodes presents an insuperable 
obstacle. 


We reproduce here in miniature, a map 
which is of special interest іп connection with 
the Transocean Tests. It has been drawn 
on a special projection so as to show correct 


92 
distance and directions of any place from 
England, London being taken as a centre. 

The map was compiled specially for The 
Wireless Press, Ltd., by the late Mr. J. St. 
Vincent Pletts, and although it has already 
been found extremely useful in connection 
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The great feature of the tests to be con- 
ducted this year is relay work from point 
to point which has not been attempted during 
previous tests. It will be remembered that 
in the communications with the United 
States, prior to the success of last year, the 


RE 


is 


This chart, which has been considerably reduced from the original, gives the direction and distance from London to ali parts of the globe, and is 


invaluable in amateur intercontinental work. 


The scale of the original is 1 in. to 1,000 miles, оғ 1°5 em. to 1,000 kilometres and the scale оў the 


above 15 apprortmaiely 1 in. to 4,370 miles. 


with long distance transmission records 
during previous tests, its value is greatly 
enhanced this year, when the transmissions 
are no longer confined between this country 
and the United States of America, but are 
extended in addition to more distant parts 
of the globe. 


main object was to get across, but now that 
inter-communication has been so firmly 
established and maintained by quite a 
large number of amateurs, it is possible 
to extend the activities and introduce these 
schemes for „relaying. 

THE EDITOR. 


Homo. Google 
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OSCILLATING CRYSTALS. 


The author of this article, Mr. O. Lossev of Russia, has in a comparatively 
short space of time achieved world-wide fame in connection with his dis- 
coveries of the oscillating properties of certain crystals. At our request Mr. 
Lossev has contributed for publication in The Wireless World and Radio 
Review this important article dealing with observations on the behaviour 
of crystals whilst in an oscillating condition. Of special interest are the 
illustrations in Figs. 3, 4 and 5, showing actual photographs taken of the point 
of contact of the crystal in operation. The author questions whether this 
luminosity is due to actual arcing at the point of contact or to electronic 
bombardment. Fig. 6 illustrates the first oscillograph records ever obtained 
of the wave form of oscillations produced by crystals. 


By О. Lossev. 


93 


INCE the attention which has been 
drawn to the use of crystals as oscil- 
lators and amplifiers, I have been 
carrying out further research work, 
devoted essentially to an investigation of 
the process by which oscillation is set up. 

It has probably been apparent from articles 
already published that I hold the idea that 
generation is caused by a microscopical arc 
which occurs at the point marked г, in the 
graph shown in Fig. 1. However, the 
electrodes of this arc are not incandescent, 
and the temperature rise at the point of 
contact does not exceed 100^ C. Referring 
again to the upper curve in Fig. r, only small 
discharges take place across the gap around 
the contacts, which has the effect of deflect- 
ing the initial part of the characteristic 
curve from a straight line. 

With a view to gaining a better under- 
standing of the operation of contact detectors 
I wil deal with the problem under the 
following headings :— 


I. The influence of temperature on the 
generating contact. 
2. The effect of the temperature gradient 
produced by external heating. 
. The coefficients of crystal resistance 
change depending upon the temperature. 
4. The luminescence produced at the 
contacts of the carborundum detector. 
5. The luminescence of the contact of the 
generating zincite detector. 
6. The: wave form of the generated 
oscillations. 
7. The generating characteristic of tin- 
stone. 


l2 


(1) The Influence of Temperature on the 
Generating Contact. 


A series of characteristic curves have beem 
plotted with the generating point at various. 
temperatures, heat being applied externally, 
which indicated that the contacts of a genera- 
ting detector, when working, are, іп fact, very 
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Fig. 1. Curves showing the conductivity of a zincite- 
steel wire detector with various applied potentials and 
under varying conditions of temperature. The curve 
at the top and that third from top are plotted with 
the positive of the applied current to the steel wire, 
while the second and fourth were given with the positive 
to the zincite. The fifth and sixth curves indicate 
no change іп conductivity with current reversal. 


feebly heated. It was apparent from these 
curves that the generating properties of the 
contact changed considerably as the tem- 
perature rose to 60? C., andit was also observed 
that the negative resistance diminished. 
Another property which was noticed was 
that different results were obtained while 
the crystal] was in the process of cooling. 
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The series of curves given in Fig. I were 
obtained with crystal contacts operating 
at various temperatures. The crystal used 
for plotting these curves consisted of a 
contact between a steel wire and a specimen 
of zincite and the direction of the applied 
current across the contact was reversed. 
This is indicated in the curves by marking 
the plotting points, either by O or X. 


(2) The effect of the temperature gradient 
produced by external heating. 


The curves showing the effect of the 
temperature gradient when heat is produced 
by external means are shown in Fig. 2. 
In this instance the heater was placed at 
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Fig. 2. The effect of applying heat by conduction 
from the steel wire is shown in the lower two curves. 
The curves with plotting points marked O were given 
with the applied positive potential to the steel wire, 
and the points marked X with current in the reverse 
direction. The scale of plotting is enlarged as com- 
pared with Fig. 1 and the curves are only taken to 
a point equivalent to i, (Fig. 1). 


some distance from the zincite crystal, the 
heat being conducted to the contact points 
through the steel spring, which also served 
as a contact. As the heat in this case is 
reaching the contacts mainly through con- 
duction by the steel wire, a temperature 
gradient is produced from the wire to the 
crystal. The characteristic. working under 
normal conditions, is given by the upper 
two curves and the lower curves show the 
results obtained with external heat applied, 
and conducted to the contact by the steel wire. 

The portions of the characteristics to the 
point 1, only are shown, as this simplifies 
the graphs and enables a clearer conception 
to be gained of the asymmetry. This 
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asymmetry of the positive curve, in com- 
parison with the negative one, changes in 
the opposite direction if a temperature 
gradient is externally produced. If the 
contact is uniformly heated this asymmetry 
change does not take place. The asymmetry 
may also be explained as follows. If the 
point of the metal contact wire is not heated 
from outside it attains a rise of temperature 
due to the Joule effect, during the operation 
of the detector. Therefore the thermionic 
emission from this point when serving as a 
cathode is not so great as that of a crystal 
serving as a cathode and becoming heated 
to a greater extent owing to the poor heat 
conducting properties of the crystal. 

If we now produce, by means of external 
heating, a temperature gradient across the 
detector from the contact point to the 
crystal, it will be evident that the 
characteristic must change in the opposite 
direction, for the point being heated to a 
greater extent its themionic emission will 
be greater than when it is operating as a 
cathode. With stronger currents (on Fig. 2 
more than 0:4 milliampere) the character 
of asymmetry does not change, as the Joule 
effect is already so great that the effect it 
produces prevails. 

The necessity for making the wire point 
the cathode is due to a greater negative 
resistance being obtained. This 15 explained 
by the different heating properties of the 
point and the crystal, which produce a 
smaller thermionic emission, 

The ordinary detection effect may also 
be partly explained by the different cathode 
and anode heating of the contact detector. 


(3) Co-efficients of crystal resistance change 
depending upon the temperature. 


Calculations made by Mr. G. Ostroumoff 
prove that the coefficient for magnetite is 1, 
for carborundum 2, and 3 for the best zincite. 
These are negative, and correspond to 
(1) 0:0065, (2) 0-0027 and (3) 0-007. 


(4) Carborundum Contact Luminescence. 


Many attempts have been made to discover 
the hypothetic voltaic arc at the detector 
contacts with the aid of a microscope. 
Two years ago a rather strong luminescence 
was observed with the naked eye at the 
contact of a carborundum (—) and a steel 
wire detector, with a direct current flowing 
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through it from the crystal to the wire. 
After a detailed investigation under the 
microscope it was found that the lumin- 
escence disappeared if the pole sign’ were 
changed, although this makes the direct 
current value greater. Ordinary detection 
depends upon this luminescence, and it may 
be observed beginning from currents of a 
value higher than o'1 milliampere. d 

Microscopic photographs, magnified 120 
times, are shown in Figs. 3, 4 and 5. They 
appear to show a microscopic electron 
discharge which it would seem emanates 
from the crystal, due to the bombardment of 
the electrons, in a similar manner to the 
luminescence of different minerals in the 
Crooke's tube. It has already been men- 
tioned that the’ luminescence takes place 
only when the cathode is a metallic electrode. 
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Figs. 3, 4 апа 5. Some interesting microphotogra phs 
of the luminescence occurring at the contactsZof a 
detector. Magnified 120 times. 


Taken with a very short exposure, Fig. 4 
shows the stratification of light near the 
contact electrodes, whilst Fig. 5, on which 
the same point of the crystal was taken with 
a longer exposure, shows the whole spot 
of light. From Fig. 4 it is a simple matter 
to calculate the cross area of luminescence, 
which is 700 microns wide. Investigations 


will also be made regarding the spectrum / 


of the carborundum luminescence. 
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(5) Generating Zincite Contact Luminescence. 
It has been found that the carborundum 
contact rarely generates, in spite of the 


Fiy. 6. Oscillograph records showing the waveform. 
of the oscillations set up by a zincite detector. 


profuse electronic discharge. This can be 
explained by the low conductivity of the 
crystal in comparison with zincite, and also 
by the nature of the crystal surface and 
its heating, which gives no negative re- 
sistance effect. Attempts have been made to 
observe a similar luminescence with a 
zincite contact during generation, but as in 
this case the crystal is opaque the surface 
roughness prevents the possibility of observ- 
ing any possible luminescence. 

When currents of more than 5 milliamperes 
are flowing through the detector, however, 
the luminescence can be clearly seen, but 
oscillations are generated only at its com- 
mencement. With small currents of the 
order of 0:3 to 0'5 milliampere, even if the 
contact does generate, luminescence can rarely 
be observed. 


QSCILLOGRAP M 
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Fig. 1. The oscillating crystal circuit used for taking 
oscillograph records, 


(6) The Wave-form of the Generated Oscilla- 
tions. 

Oscillographs of the generated oscillations 
taken by Mr. A. M. Coogusheff, are shown in 
Fig. 6; (a) withZa comparatively large 
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negative detector resistance, and (b) with a 
smaller resistance. In these experiments 
the oscillograph loop was directly connected 
to the oscillating detector circuit, as is 
shown by Fig. 7. 


(7) The generating characteristic of tinstone. 

During the period of these experiments 
more than fifty different natural mincrals 
have been investigated with regard to the 
generation of oscillations, and it has been 
found that, next to zincite, tinstone generates 
rather well. Although pyrrotite, bornite, 
magnetite, carborundum and corellite were 
fairly satisfactory, their generating properties 
did not equal zincite or tinstone. 

With tinstone, as can be seen from its 
characteristic curves (Fig. 8), oscillations 
commence at 3 to 8 milliamperes and 2:5 
to 3 volts. 

Referring to Mr. Leslie Miller’s letter in 
The Wireless World and Radio Review of 
June 25th, 1924, 1t may be stated that 
the practical use of generating detectors 
wholly depends upon the quality of the 
crystal. In my laboratory goód zincite 
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crystals producing stable апа regular 
oscillations were obtained by fusing zincite 
inanarc. These oscillations were maintained 
with the same frequency and amplitude 


Fig. 8. Characteristic curves of tinstone. The two 
curves are obtained by applying the current in either 
direction of the contact. 


for more than three days, despite the 
mechanical shaking to which the detector 
was submitted. 


PHOTOGRAPHING SOUND WAVES. 
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(By Courtesy of the Royal Photographic Society. 


The articles by Professor Mallett in this Journal draw the attention of the wireless experimenter to the 


properties of sound waves as propagated through the air. 
of sound waves both around the barrel and chambers of a discharging revolver. 


These remarkable photographs show the setting up 
The spontaneous expansion 


necessary to expel the lullet creates considerable compression of the air in the form of a sphere which travels 


cutwards owing to the air’s elasticity. 


The wave of compression can be photographed owing to the change in 


the refractive index of the air when subjected to such great pressure, 
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THE ALL PURPOSE RECEIVER. 


The finished receiver. 


Although requiring time 


and patience to 


construct, this receiver 


can be said to represent the ultimate design arrived at by the man who builds 


his own apparatus. 


While fairly simple to operate, it provides a large 


variety of circuit arrangements and wil tune from 150 metres up to the 
highest wavelengths. 


by №. К. Crank. 


HE need for a receiver capable of 
working at extreme range when 
required, and on all wavelengths 
was the reason why the con- 
struction of a four-valve set with switching 
to give changes in the circuit arrangements 
was undertaken. Although it тау be said 
that a complicated set of this sort involves 


an enormous amount of work, one 1s correct 
in saying that a design such as described 
in this article is the ultimate one which is 
generally arrived at by the man who con- 
structs his own apparatus. Nowadays a 
receiver is not really the property of the 
experimenter, but usually belongs to the 
household as a whole and consequently 
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simple operation must be possible. In one 
instrument it is possible to obtain a good 
variety of circuit arrangements with efficiency 
and the switches can be set to give simple 
operation if required. 

lig. 1 gives the theoretical circuit of the 
instrument and it will be seen to comprise 
one stage of high frequency amplification 
employing tuned anode coupling, followed 
by a detector valve and two stages of low 
frequency amplification, and provision is 
made on the last valve to use it as a power 
amplifier with grid cells and additional high 
tension potential. The circuit, as a whole, 
follows orthodox lines, and the writer, after 
considerable experiment with reflex and dual 
circuits, came to the conclusion that while 
these arrangements may possess particular 
merit to suit certain requirements, that on the 
whole and for “ general purpose ” reception, 
there is nothing better than a good straight 
circuit. 


Fig. 1. Theoretical diagram of the 


entirely disconnects the batteries, 


All Purpose Receiver. 
H.F. amplification, followed by a detector valve and two stages of L.F. magnification. 
while this one switch can be used for bringing the set into operation, 
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into operation the amplifying circuits, and in 
addition a switch is used for disconnecting 
the batteries. This latter switch permits of 
the receiver being left permanently adjusted 
to a particular station and switched on and 
off by anyone. 

The front panel measures 16 ins. by 121 Ins. 
and is 5/16 in. in thickness, the valve plat- 
form being 35 105. in width. The valve 
platforny is attached to the main panc! by 
means of a hard wood board and tlus arrange- 
ment has the advantage that the valves are 
well protected and at the same time easily 
accessible. Тһе hard wood board may, of 
course, be coated with dull drying black 
enamel or finished off to match the cabinet 
work. The board is, of course 124 ins. in 
length by Jin. in thickness, and if 4] ins. 
in width will give ample depth for the valves. 

From the illustrations it will be noticed 
that the appearance of screw heads on the 
face of the panel has been avoided as far as 
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It will be seen to comprise one stagelof 
A master switch 


when left tuned to the desired station. 


Although in this article complete details 
will be found for carrying out the wiring up 
as shown in Fig. 1, the writer puts forward 
this description as it probably contains sug- 
gestions useful to other experimenters. It 
is rarely found that any constructional artiele 
is implicitly followed and the reader usually 
lifts ideas and adapts them to his own 
requirements, 

Switches of the low capacity type bring 


possible, and this has necessitated in a few 
instances the use of tapped blind holes. 
For securine the transformers, however, an 
additional platform is mounted so that 4 В.А. 
nuts and bolts can be used to support their 
comparatively heavy weight. Such blind 
holes as are required are made by using a 
short piece of drill in the drill chuck, which 
projects just sufħciently far to drill to 
the required depth. In passing it might 
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TORARTH  '"OAERIAL TO AERIAL 
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lig. 2. Wiring of the aerial circuit, H.F. and detector valves and all filament leads. 
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Fig. 8. Тһе leads for wiring up the L.F. amplifying circuits. 
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be mentioned that all blind holes are 7/64 
іп. in diameter and take } in. Whitworth 
brass screws without the necessity of actually 
tapping out the holes after drilling. 

The ebonite platform which carries the 
three transformers is also used to give 
support to the 2 mfds. H.T. battery bridging 
condensers and two 0-002 mfd. condensers. 
The platform is supported by six pieces of 
ebonite rod 1+ 1п5. in length and lin. in 
diameter. These rods are attached to the 
panel by means of short pieces of 4 B.A. 
threaded brass and attention might be 
drawn to the necessity of carefully squaring up 
the ends of these pieces and at the same time 
adjusting them all to be exactly equal in 
length. 

Referring again to the front view of the 
set, it will be seen that aerial, earth, tele- 
phone and loud speaker connections are 
made by means of plug and socket connectors. 
These are of the “ Gecophone " type апа 
must be inserted in position before any of 
the other components are assembled. The 
sockets are driven home by means of a 
hammer and a block of wood into a 5/16 in. 
hole. Since it is not desirable for battery 
terminals to appear on the face of the 
panel, terminal strips are fitted up at the 
back and are clearly shown in the view of 
the back of the instrument. These strips 
are supported in precisely the same manner 
as the transformer platform. 

The two coil holders on either side of the 
panel are carried on suitable blocks of wood, 
measuring 53ins. by 3iins. by din. in 
thickness. These wooden blocks are secured 
to the front panel by means of raised headed 
screws. The actual fixing of the coil holders 
to the main panel was not carried out until 
the wiring had been completed. 

The tlhree-cell grid battery used for 
biassing the grid of the power valve'is a 
pocket torch refill measuring approximately 
gins. in length and 2 in. in diameter. It is 
held in place on one of the terminal strips 
by mounting between two brass clips. 

1t i5 the wiring up of a complicated receiver 
that often proves so difficult to the inex- 
perienced instrument maker, and the theory 
circuit 1s interpreted in practical form in 
Figs. 2 and 3. Гір. 2 shows the wiring of 
the aerial circuit, the. high. frequency and 
detector valves and all of the filament leads, 
while Fig. 3 shows the wiring up of the two 
low frequency amplifiers. The points marked 
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Х and Y are connected to the loud speaker 
sockets on the front of the panel and С. and 
D are connected to the telephone sockets. 
N and M are joined to the small fixed con- 
denser mounted on the underside of the 
H.T. battery terminal strip. The terminals 
Е and С are fitted with clips so that leak 
resistances having a value of 0:5 megohm 
may be fitted across the secondary windings 
of the transformers. The wiring up 15 
carried out entirely with No. 16 tinned copper 
wire, perfectly straightened Бу stretching, 
and all joints are soldered. The filament 
resistances should be wired up first or other- 
wise it may be found a matter of difficulty 
when other sections of the wiring have been 
fitted. The aerial, earth, telephone and 
loud speaker sockets are wired next and also 
the о-0003 mfd. condenser which is connected 
to the aerial circuit between the sockets C 
and A. The telephone condenser of capacity 
0:002 mfd. is attached to the underside of 
the main ebonite panel directly below the left- 
hand terminal strip (rear view) and is con- 
nected across the two centre contacts of the 
telephone and loud speaker switch. The 
leads from the L.T. battery terminals on the 
right-hand terminal strip are run side 
by side in sleeving to the master switch and 
are raised away from the rest of the wiring. 
Included in the wiring is the lead bridging 
the cores of the transformers. 

The primaries of the first and second trans- 
formers are usually bridged with the 0-5 
megohm leak resistarices. The primary and 
secondary windings of the third transformer 
are connected in series for use as a choke in 
the loud speaker feed circuit. It will be 
evident from the diagrams that reaction can 
be applied to either the aerial or anode induc- 
tances, the reaction sockets of the two coil 
holders being wired across in parallel. The 
bottom coil holder on the tuned anode side 
is again wired in parallel with the reaction 
leads, but the flexible wires are crossed over 
so as to reverse the direction of reaction 
coupling on to the tuned anode col if 
required. 

In operation the instruinent fills the want 
for which it was designed. It wil tune 
down to 150 metres, whilst on the other hand 
it will bring in transmissions on the longest 
wavelengths, such as the Bordeaux station. 
The broadcasting station 2 BD is exactly one 
mile from the receiving aerial and by switch- 
ing into service the tuned closed circuit, its 
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signals can be completely eliminated ; then 
by carefully tuning, Newcastle can be re- 
ceived on the loud speaker without a trace 
of the former station. No wave trap is 
employed, as loose coupling is, of course, 
far more effective, and the writer recommends 
the use of a loose-coupled receiver for the 
elimination of interference, though, of course, 
some practice is required in order to be able 
to tune two circuits simultaneously. 5 XX 
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Aberdeen it is found more difficult to receive 
Manchester, Birmingham and Glasgow ; it is 
probable, in fact, that Glasgow is the most 
difficult station from which to obtain even 
satisfactory headphone reception. Most of 
the Continental stations come in well and 
give good loud speaker signals, even during 
daylight when using the four valves. 

It might be mentioned that the set 15 
housed in a mahogany cabinet which stands 


A rear view of the panel, 


comes in well on the loud speaker with the 
last low frequency valve out of operation. 
Fairly good reception can .be obtained 
after dark from Bournemouth, Cardiff and 
London and it is rather strange that in 


41 ft. high and has an overall length of 3} ft., 
measuring 15105. from front to rear. Two 
side compartments are fitted with false backs 
behind which the low апа high tension 
batteries are fitted. 
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RECTIFIER 
FOR 


H.T. SUPPLY. 


The instrument here described represents something 
new in rectifier design. А polarised relay is 
employed to suitably, interrupt the supply, while 
neon lamps arejintroduced to regulate the output. 
For moderate voltages this instrument possesses 
great advantages over the usual thermionic or 
rotary type rectifiers. The connections are so 
arranged that D.C. voltages up to 500 can Fe 
obtained from the 200 volt A.C. mains without the 


use of a transformer. 


By S. О. Pearson, B.Sc., А.М.І.Е.Е. 


OME time ago the writer had occasion 
to construct an instrument for supply- 
ing direct current at a pressure of 
approximately 350 volts for the purpose 
of a demonstration in a hall where no direct 
current was available, the electric supply 
being A.C. at a pressure of 200 volts. The 
arrangement appeared to work so well that 
it was decided to try it out as a means of 
supplying the Н.Т. current for a ro-watt 
valve transmitter. The results obtained 


=~ те қ 
, ^ “М CHARGING 
/ \ yt Ж. А 
/ “ ACURRENT 
/ 


\ 
TTERY EMF. is Pate 
РОО Е TUET EMi e mu mi sm 4 eer А + 


^ A 
t 
! CONDENSER 
1 VOLTAGE 
[ 
I 
[ 
| 
B 
» 
x 
< 
\ > , 
\ / 
\ / 
` ў 
` ‘ 
\ , 


“ ET d 


Fig.l. The upper curve shows the duration of contact 


required with a vibrating contact rectifier when used 

for battery charging. In the lower curve the duration 

of contact is shown for a rectifier used for charging a 
condenser for plate current supply. 


The complete rectifier. 


were very satisfactory considering the 
simplicity of the apparatus. 

The rectifier operates on the principle of 
the synchronous vibrating contact-maker as 
often used for charging accumulators, various 
forms of which have been described 
in this journal. The conditions to be 
fulfilled for supplying Н.Т. are somewhat 
different from those obtaining in an ordinary 
rectifier for charging batteries, namely, that 
contact must be made for a very short period 


only, during the time that the supply E.M.F. 


is passing through its highest values. For 
accumulator charging at low voltages the 
contact must be closed during the major 
portion of each half wave.: The difference 
can be easily seen by reference to the 
diagrams of Fig. 1, where half-wave rectifica- 
tion only is shown for clearness. 

In the case of the battery charger we 
require a relatively large average current at 
low voltage and since the contact must be 
opened and closed at the times when the 
instantaneous values of the alternating 
E.M.F. are just equal to the back E.M.F. 
of the battery (in order to prevent sparking) 
it follows that the К.М.5. or effective value 
of the alternating voltage must be at least 
twice as great as the battery voltage if the 
period of closed contact is to last during the 
greater part of the half wave. Іп the case of 
the rectifier for supplying H.T., however, we 
require a small current only and as high an 
average value of E.M.F. as possible, and thus 
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contact must be made only during the time 
when the alternating E.M.F. is passing 
through its highest values. This means that 
the ratio of “ make " to “ break " will be 
quite a small fraction, of the order of one- 
third of the half wave, or one-sixth when 
taken over the whole cycle, where half-wave 
rectification only is obtained. Hence to get 
an average steady current of 30 milliamps on 
the D.C. side, the average current drawn from 
the supply during one period of contact would 
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of a combination of chokes and condensers 
is connected between the rectifier and the 
valves. Smoothing is also very much facili- 
tated by using full-wave rectification, 3.е., 
by utilising both halves of the A.C. wave and 
thus doubling the frequency of the pulsations. 

In the instrument described below, full- 
wave rectification is employed and the con- . 
nections are so arranged that D.C. voltages 
up to 500 can be obtained from the 200-volt 
A.C. mains without the use of a transformer. 


have to be 30 X 6 = 180 milliamps. From 
this it follows that some means must be pro- 
vided for storing the energy of each impulse 
of current, and capable of giving it out again 
at a steady rate. This can be effected by 
means of a condenser of large capacity, which 
is charged up by the current pulsations from 
the rectifier and kept charged. A simple | 
arrangement of this nature is shown in Fig. 2, 
and needs no further explanation. 

If no current were drawn from the con- 
denser the voltage across it would build up 
until it became approximately equal to the 
peak value of the E.M.F. wave and practi- 
caly no current would flow through the 
contact of the vibrator. If now a small 
steady current is drawn from the condenser, 
some of the charge will be gradually lost 
during the period of open contact and the 
voltage would fall at a rate depending on the 
capacity of the condenser, the rate of fall 
for a given current being inversely propor- 
tional to the capacity of the condenser. When 


m 


ОС Ou'PuT 


Fig. 3. Connections of full wave vibrator rectifier, 
employing a polarised relay. 


The diagram of connections is shown in Fig. 3. 
The chief part of the rectifier, namely, the 
polarised vibrator and energising coils, con- 
sists of an ordinary Post Office recording 
relay, the one actually used being of the 
rocking armature type, as shown in Fig. 4, 
but no doubt any type of high speed recording 
relay would work equally well provided the 
insulation is sufficiently good to stand the 
high voltages. The coils, which each had 
a resistance of 500 ohms, were connected in 
series and supplied with A.C., which caused 
the armature to vibrate against the contacts 
at the same frequency as that of the supply. 

In any synchronous rectifer where a 
vibrating contact-maker is employed it is 
essential that the vibrating member shall 
have the correct phase relation to the voltage 
of supply. In this case contact must be 
made just before the peak value of the 
voltage is reached and broken just after. 
Thus, assuming for the present that the 
armature responds perfectly to the magnetic 
pull of the coils, 2.6., that there is no mechani- 
cal lag due to inertia, it follows that the 
magnetic field, and thus the current through 
the coils, must be exactly in phase with the 
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Fig. 2. The rectifier closes the circuit at peak 
сойаде and maintains an almost constant potential 
across the large capacity condenser. 


contact is made again the voltage of the 
condenser 15- raised to its full value once 
more and so the process repeats itself. The · 
full line of Fig. 1 (b) shows how the voltage 
across the condenser would vary under these 
conditions. The larger the capacity of the 
condenser the less would be the cyclic 
variation of voltage, but in practice a con- 
denser sufficiently large to suppress all A.C. 
hum would be too bulky and expensive, so 
that a special smoothing circuit consisting 
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supply voltage. But actually the inertia of 
the moving part causes a mechanical lag 
(unless the armature constitutes a tuned 
reed, which is not the case here), and there- 
fore to compensate for this the current 
through the energising coils should reach its 
maximum value some time before the voltage 
reaches its peak value, 7.е., the current should 
be made to lead the voltage by a certain 
phase angle. 


Fig. 4. Тһе movement of а Post Office pattern relay 
used in the construction of the rectifier. 


_ If one complete cycle ог wave represents 
360 electrical degrees, then, in any coil 

possessing resistance R апа inductance L, 
the current wave will.lag behind the im- 
pressed Е.М.Е. wave by ап angle 4$ 
electrical degrees, where tan ф = 2zf L/R, 
J being the frequency. Thus if the relay coils 
were connected directly to the supply the 
contacts would be made, not near the peaks 
of the E.M.F. waves as required, but a con- 
siderable fraction of a period later, this 
fraction being 4/360, on the assumption of 
no mechanicallag. Taking into account the 
mechanical lag, the instant of make would be 
still later. Thus a compensating device to 
correct the phase of the current must be 
employed and this usually consists of a con- 
denser C (Fig. 3) shunted by a resistance 
and connected in series with the relay 


coils. When allowance is made for the: 


mechanical lag, of the armature the current 
must be made to lead the supply voltage by 
a considerable angle, and since this varies for 
different relays, the correct values for C 
and R, must be found by trial. It must be 
borne in mind that this is a circuit partly 
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tuned to the supply frequency and will 
probably pass too heavy a current if the 
full mains voltage is applied to its ends. 
Adding resistance in series to limit the current 
will necessitate а re-adjustment of the 
capacity, so that on the whole this system is 
rather complicated. The writer found that 
the mechanical lag was so large that the 
current had to lead the voltage by nearly 
a quarter of a cycle and this was effected 
quite easily by connecting a small condenser 
of about 0-23 mfd. capacity in series with 
the relay coils instead of the shunted con- 
denser shown in Fig. 3. This small capacity 
had the additional effect of limiting the 
current through the relay coils so that the 
full 200 volts could be applied without over- 
heating or over-magnetising the relay. Fig. 5 
shows the vector diagram for this arrange- 
ment, where V =the voltage of supply 
(200), V, = voltage across the condenser, 
V, = voltage across relay and 7 = current 
through relay. | 

We come now to consider the operation of 
the device. It will be noticed from Fig. 3 
that the vibrating armature is connected 
directly to one of the supply mains and that 
the two contact stops, P and Q, are con- 
nected across two 3 microfarad condensers 
A and B in series. The other main is joined 
through a lamp R, to the mid-point between 
the two condensers. When the relay is ex- 
cited the armature vibrates against the 
contacts P and Q at the same frequency as 
that of the supply. Suppose that each time 


Fig. 5. Vector diagram showing the voltage displace- 
ment. 


the alternating voltage is passing through its 
positive half wave, the left-hand contact 
closes just before the peak value, and that 
the right-hand contact does exactly the same 
for each negative half wave; then each of 
the condensers A and B will be charged up 
through the lamp R, to a voltage approxi- 
mating to the maximum or peak value of 
the alternating E.M.F. wave and the polarity 
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of each will be as shown by the signs + and 

— inthe figure. Thus the voltage obtained 
across the two condensers in series will be 
nearly ішісе the maximum value of the alter- 
nating voltage. For a 200-volt circuit the 
peak value is 200 X 4/2 = 281 volts, and 
therefore the theoretical maximum value of 
the D.C. voltage which could be obtained 
would be 281 across each condenser, or 562 
volts across the two condensers in series. 
Actually on open circuit, те, without 
drawing any D.C., the voltage was found to 
be about 520. A load‘of 20 milliamperes 
drawn directly from the condensers A and B 
caused the voltage to drop to about 450 
(average value). Obviously by using larger 
reservoir condensers this drop could be con- 
siderably reduced. 

The voltage across A and B was not 
sufficiently smooth for use on a telephony 
transmitter so that the smoothing chokes 
and condensers shown in the figure had to be 
employed. The only chokes available at 
the time of. the experiments had a fairly 
high ohmic resistance, with the result that, 
with a current of 20 m.a., there was а 
drop in voltage of about roo, bringing the 
useful output pressure down to 350 volts 
practically free from A.C. hum. By using 
low resistance chokes and large reservoir 
condensers a useful working voltage well over 
450 volts could easily be maintained. | 


The lamp К, is included to prevent sudden | 


rushes of charging current into the condensers 
A and B, as this would cause welding of the 
contacts and sticking. The lamp should not 
have too high a resistance; one rated at 
200v. І00 watts was found suitable. A 
lamp is used rather than an ordinary resist- 
ance because with its use thereis no possibility 
of burning it out or doing other damage 


should the contacts become short-circuited, - 


as might easily occur whilst making adjust- 
ments with a metal screwdriver. 

It should be noted that the two condensers 
A and B have their charges replenished 
alternately from the respective half waves 
of the supply so that we have full-wave 
rectification, and the frequency of the A.C. 
hum, if any, in the transmitter, will be twice 
that of the supply, e.g., 100 cycles per second 
from a 50 cycle supply. Since the supply 
System is earthed, the necessary precautions 
must be taken to prevent a short circuit to 
earth on the D.C. side ; either a counterpoise 
should be used instead of the usual '' earth," 
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or, if the latter is used, a condenser of good 
insulation should be connected in the earth 
lead. The earthed main should be connected 
to the mid-point between the reservoir 
condensers A and B, so that the output 
terminals of the rectifier have equal poten- 
tials above and below that of the earth, thus 
greatly reducing the possibility of severe 
shock by accidental contact between any 
part of the system and earth. 

A relay of the type employed here is 
usually very carefully constructed and the 
various parts are well insulated with good 
ebonite bushes, etc. The author has experi- 
enced no trouble of the nature of a break- 
down of insulation as might at first be ex- 
pected, since such an instrument is really 
designed only for use on about ro or 20 volts. 

The complete instrument is shown 
on page 102. On the top of the panel are 
mounted the relay, the input and output 
terminals, the metal filament lamp (repre- 
sented by R, in Fig. 3), and two neon 
lamps, the use of which is explained below. 
Inside the box are the reservoir condensers 
and the smoothing chokes and condensers. 
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Fig. 7. The current-vol- Fig. 8. The effect of 
tage characteristic of a employing neon lamps as 
neon lamp. regulators. 


Thus the instrument comprises a complete 
unit for supplying high tension D.C. from 
the A.C. mains. It requires no accessories 
whatever, and for moderate voltages it 
possesses great advantages over the usual 
thermionic type of rectifier which requires a 
special transformer, filament heating bat- 
teries, etc., and over the rotary type of 
rectifier which requires a special synchronous 
motor. The energy losses are quite small, 
resulting in a very high efficiency. 

The two neon lamps shown in the photo- 
graph are connected in series across the 
output terminals and have the effect of 
keeping the output voltage fairly constant 
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over a wide range of loads in spite of the fact 
that very high resistance chokes were used 
for smoothing purposes. A consideration of 
the current-voltage characteristic of a neon 
tube (Fig. 7) should make the reason for this 
quite clear. A small change in voltage across 
the neon lamp produces a relatively large 
change of current through the lamp and so 
the actual current flowing through the chokes 
is kept fairly constant for all outputs, re- 
sulting in a more or less steady terminal 
P.D. Since one neon lamp requires about 
170 volts it was necessary to use two in series 
in order to get over 300 volts output. In 
order to get over 450 volts it 15 necessary 


AN EASILY MADE 


Variable condensers can now be purchased 
so cheaply that the experimenter rarely 
undertakes the making of this component 
himself, particularly as the usual design 
involves the accurate setting up of a spindle 
for the moving plates. On the score of 
cheapness alone, however, the condenser 
shown here warrants the attention of the 
amateur. 

The constructional details are readily 
apparent from the accompanying drawing, 


EGONITE САМ 


PHOSPHOR 
BRONZE 


and the condenser will be seen to 
consist of very few parts, all of 
easy construction. Тһе ebonite 
terminal piece is about 4 in. square 
by 11 in.inlength. The stiff brass 
piece is 14 in. wide, and gives a 
spacing of about 3jin. from the 
face of the panel. It is faced with 
a strip of mica, which for 
durability is about 0:006 in. 
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to use large reservoir condensers, low resist- 
ance * chokes, and three neon lamps in series 
across the output terminals. 

The curves of Fig. 8 show the “ regulation ” 
of the instrument with and without the use 
of neon lamps respectively. When neon 
lamps are used іп. this way the contacts of 
the relay will work absolutely sparklessly, 
whether the instrument is on load or not, 
which is not the case if the neon lamps 
are omitted; there is a tendency to spark 
slightly when the load is completely removed. 
However, this may not occur if larger 
reservoir condensers are used and is a 
matter for further experiment. 


VARIABLE CONDENSER. 


in thickness, though it is not neces- 
sary, of course, for this dimension to be 
precisely as stated. The bearing and bush 
are parts easily procurable from dealers in 
wireless components, and the knob can be 
obtained fitted with a 2 В.А. nut. The 


ebonite cam which operates on the springy 

brass piece is heart-shaped, and can be 

designed to produce a true square law effect. 
C. R. 


The spring piece із depressed into contact with the mica-faced 
support by the heart-shaped oam. 
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VALVE TESTS. 


THE COSSOR РІ AND P2 VALVES. 


HIS week we deal with two Cossor 
products, the Р.І and Р.2. 
The appearance and method of 
assembly of these valves, with 
their hood-shaped anodes, is so well-known 
as to need no further description here. 
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Fig. 1. 


The P.2 is designed and recommended for 
high frequency work only, whereas the P.1 
is intended for use as a detector and low 
frequency amplifier. Both types are fitted 
with similar filaments, rated at 3°5 to 4:0 
volts, and for this reason the filament 
characteristics of Fig. 1 refer to both valves, 
for while tests were carried out on the two, 
the results were almost identical. 

At 3:5 volts the filament emission is 
slightly below 5 milliamperes, rising to 
ІЗ milliamperes at the maximum rated 
voltage, so that at the latter value we have 
ample emission when using the valve as a 
low frequency amplifier. 


The heating current varies roughly be- 
tween 0-7 and 0:77 ampere. 

Confining our attention firstly to the P.r, 
plate-current grid-volts curves are shown 
in Fig. 2, which suggest good low frequency 
amplification when using a plate potential of 
80 volts, and a negative grid bias of 1*5 to 
2:0 volts. The magnification and impedance 
curves are given in Fig. 3, from which we 
find their values to be around 8:5 ап4;25,000 
ohms respectively at a plate potential of 
8o. The curves, however, suggest that 
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improvement might be effected by raising 
the plate potential to something over 100 
volts, which would, of course, in addition, 
lengthen the operating region to the left 
of the zero grid volts line. 
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Turning next to the P.2, to which, as we 
have already stated, Fig. т also refers, we 
come to the plate-current grid-volts curves 
of Fig. 4, which at once suggest a higher 
plate impedance than obtains with the P.r. 
This is confirmed by the impedance curve of 
Fig. 5, which shows an impedance of 35,000 
ohms at a plate potential of 80, the magnifi- 
cation factor at the same point being Io. 
Tested on our standard arrangement, the 
P.2, operating with a plate potential of 50, 
gave excellent results as a high frequency 
amplifier, and it was, moreover, found 
possible considerably to reduce the filament 
brilliancy without losing signal strength. 
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The Р.1. was next tried, first as a detector, 
when about 40 volts plate potential appeared 
to be the most suitable. As a low frequency 
amplifier anything above 50 volts, according, 
of course, to the input, gave good 
results. With 100 volts plate potential, 
backed off with a grid bias of —3, plenty 
of signal strength was obtained and this was 
of excellent quality, but it is, of course, 
desirable to keep the filament volts up when 
using the higher plate potentials. 
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In short, these bright emitting valves are 
good specimens of their class, and can 
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be recommended for the particular work 
for” which they have been designed. 
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Milan is to be provided with & broadcasting 
station which, we understand, is now in procees of 
erection. The wavelength is provisionally fixed at 
650 metres. 

Ф Ф Ф Ф 

According to the latest statistics, there are now 
а quarter of a million receiving seta in use in 
Germany, 120,000 being licensed in Berlin alone. 

Ф * % Ф 


М. Belin, inventor of the telautograph, has 
accepted the honorary presidency of the Internacia 
Radio Asocio, which is 
the international radio 
Esperanto organisation. 

Ф 


Open air radio concerts 
are finding favour in 
Moscow, where large 
crowds assemble nightly 
in the grounds of the 
"People's House,” in 
which are placed seven 
large loud speakers. 

Ф $ $ 


A company, backed by 
French interest, is to 
erect a broadcasting sta- 
tion in Poland. 

Ld Ф Ф Ф 

The “ Petit Parisien ” 
broadcasting station has 


reduced ite wavelength 
to 340 metres. 
s ж e Ф 


NEW ZEALAND 
AMATEUR HEARD 
IN BRITAIN. 


Subject to confirmation, 
which is almost certain, 
the world record for 
amateur wireless com- 
munication was created 
on Thursday, October 
16th, when New Zealand 
4AG was heard in 
England by Mr. E. J. 
Simmonds (2 Ор) of 
Gerrard’s Cross, Bucks. 

Listening-in on a wavelength of about 80 metres 
at 6.30 a.m. Mr. Simmonds picked up clear signals 
from the New Zealander, who worked first with 
American 5 MI and later with American 6 ARB. 

Prior to this 5MI had sent out a CQ, prefixing 
his call with the code word ALABAMA, to which 
4 AG replied. 

Corroborative evidence is falso afforded’ by the 


_ Simmonds, who was using 


A complete transmitting and receiving plant for 

telegraphy and telephony which formed an attractive 

stem on the stand of Messrs. Burndept, Lid., at the 
AU-British Wireless Exhibition. 


current issue of Q.S.T., in which 6 ARB is described 
as one of the American amateurs in regular touch 
with New Zealand. 

The distance covered by this remarkable trans- 
mission is approximately 11,500 miles. Mr. 
а super-heterodyne 
receiver, reports that 4 AG transmitted with a low 
А.С. note. 


44-METRE WORKING WITH U.S. 


M. Pierre Louis (8 BF), is now operating on 44 
metres and has ‘already 
worked successfully with 
U.S. amateurs, at Phila- 
delphia and Fall River. 
He has been reported in 
America at '''phones-on- 
the-table ” strength, with 
а two-valve set. 


ROME 
BROADCASTING. 


A definite programme 
of transmissions has now 
been adopted by the Rome 
broadcasting station, 
which has been allotted the 
call sign of 1 RO. Trans- 
missions now take place 
nightly from 7.30 to 9.30 
G.M.T., on a wavelength 
of 422 metres. 

The station announce- 
ment is: ‘ Stazione di 
Roma — Unione Radio- 
fonica Italiana.” 


FREE STATE’S 
BROADCASTING 
SCHEMES. 


The statement that 
150,000 licensed listeners- 
in can be found in the 
Free State to defray the 
expense of a broadcasting 
station was characterised 
by the Secretary of the 
Irish G.P.O. as “sheer nonsense." 

It will be remembered that the Dail decided 
against private ownership of broadcasting stations. 
Unless, therefore, the Ministry of Finance 
decides to expend public money, such stations 
cannot be established. Should plans materialise, 
the proposed site of the first station ig Phoenix 
Park, Dublin, 
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FRENCH DEMAND FOR REGIONAL BROAD- 
CASTING. 


An appeal for a system of broadcasting to provide 
an adequate service for all parts of France, is made 
in the October issue of La T.S.F. Moderne. At 
present the principal broadcasting stations are 
situated in Paris, which is not in the centre of the 
country. The erection of one powerful main station 
has been proposed, but our contemporary points 
out that France is too large to permit of such a 
scheme. Under the present conditions, amateurs 
in three quarters of the country are disinherited. 
To obtain broadcast reception they must spend a 
E fortune, and are happy if they get any resulte 
at all. : 


In conclusion, the authorities are urged to emulate 
the example of Great Britain. French amateurs are 
now waiting, but at the moment they see nothing. 
And thus, sighs our contemporary, the 1924-1925 
season will pass like ite predecessors. 


CIRCUIT INVENTOR'8 LOVING CUP. 


Some interesting awards have been made in the 
competitions held in connection with the Radio 
World's Fair, which closed on September 28th 
after a successful week at the Madison Square 
Garden, New York. 


For the “ Originality and Perfection ” of his new 
circuit, Mr. E. T. Flewelling received a silver loving 


cup. Similar presentations were made to Мг. 


Herbert Frost for the successful adaption of 
Bakelite to loud speaker manufacture, to Mrs. 
Frank L. Savage for her “ Portable Antenna," and 
other competitors. 


2:е-- apum 0-р оь 


27 


же 
МоБАТ 38 13 P - 


Proof of the world-wide efficiency of 5X X із furnished 
by the above telegrams which have been sent to us by a 
Bombay reader. 
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FRENCH 8 АВ ACTIVE. 


Many readers are no doubt aware that M. Leon 
Déloy (8 AB), the well-known pioneer of short 
wave transatlantic working, has returned to Nice 
and is again using his characteristic 25-cycle trans- 
mission on 95 metres. Mr. W. K. Alford, of 
Camberley, Surrey, reporte signals of “ terrific 
strength " from the French veteran while using a 
superheterodyne. The station was still audible 
without heterodyning. 


THAT EARTH CONNECTION. 


** I believe the earth connection ів more important 
than anything else, but few people are able to get a 
good one,” said Mr. H. R. Rivers-Moore, B.Sc., giving 
the R.S.G.B. talk from 2LO on October 16th. 
“ At sea, where the earth is made by the huge 
hull of a vessel immersed in salt water, I have easily 
heard B.B.C. stations with a crystal set and small 
aerial at ranges of several hundred miles. 1f," 
he continued, “it were possible to bury the 
‘Mauretania’ in the backyard, the results would, 
I believe, astonish you." 

Mr. Rivers-Moore then hinted at the fascinating 
experimente which could be conducted with crystals 
used to amplify and oscillate. The purchase of a 
small battery would enable the experimenter to 
start at once and the speaker referred to the 
circuits given in The Wireless World and Radio 
Review of October Ist and 8th. In view of these 
developments the crystal user could feel not only 
that his field of experiment was greatly widened, 
but that he was in the forefront of research once 
more, and in a position to contribute really valuable 
information. 


HONOLULU CALLING. 

M. J. L. Menars, 8 FS, who is rapidly becoming 
one of the foremost of French amateurs, informs us 
that on October 8th, at 5.30 a.m., he heard Hawaiian 
6 CEU transmitting a CQ call on about 80 metres. 
The strength of the signals was R4 with a three- 
valve receiver. 

The distance between Honolulu and M. Menar’s 
station at Le Blancat, near the Pyrenees, is 
approximately 9,500 miles. 


THE AMPLION “ DRAGONFLY.” 


Messrs. Alfred Graham & Co. ask us to draw 
attention to mistakes which occurred in the adver- 
tisement of the Amplion “ Dragonfly ” appearing on 


' page xxvi of our issue of October 15th. The 


dimensions of the instrument should have been 
given as follows: Diameter"of trumpet, bj ins. ; 
overall height, 9 ins. | 

The address of the Company is St. Andrew's 
Works, Crofton Park, London, S.E.4. 


FREEDOM FOR JAPANESE AMATEURS. 


For some months Japanese amateurs have 
been waging war with certain authorities who 
have endeavoured to curtail freedom of reception 
under the pretext of securing secrecy for official 


. Messages. 
An official regulation has been issued, however, 


allowing greater freedom for amateurs, and wireless 
traders are now preparing а vigorous campaign. 
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This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter; will welcome. 


One-hole Fixing for Variometers. 

HE ordinary motor car tyre valve 

body and cap makes a very useful 
fitting for securing a variometer to the instru- 
ment panel, and at the same time serving 
as a bearing to the spindle. It is only 
necessary to drill a jin. hole down the 
centre of the plug and cut off the small end. 
The valve cap should be cut into two pieces 
after filing off the blind end, so as to form 
two nuts. The actual method of fitting 
up is shown in the drawing, from which 
it will be seen that a 2 B.A. rod serves as 
a centre spindle, making a good fit in the 
i, in. hole. 
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construction. 


Regulating the Grid Potential. 
HERE are many types of valves avail- 
able for use in the various circuits of a 
multi-valve receiver. It is essential to 
carefully adjust the grid potential so that 


the valves are correctly operated. This can 
be effected both easily and inexpensively by 
making use of the lead removed from an 


TO LT 
BATTERY 


TO LF TO 


AMPLIFIER 


The lead removed from a pencil makes a good 
| variometer. 


RECTIFIER 


“ H ” pencil and connected up as a potentio- 
meter. The lead can be mounted up on a 
piece of ebonite to facilitate connection 
across itVof two small cells by means of 
terminals T, and T, Terminal T, gives 
zero potential, whilst positive and negative 
biassing potentials may be picked up on 
either side of the zero. 
A. L. B. 


Compact High Efficiency Switch. 

N constructing switches for panel mount- 

ing, one must aim at producingya com- 
ponent that will occupy very little space 
and if to be connected in high frequency 
circuits, the switch parts must be small and 
present low capacity one to another. A 
switch of simple construction fulfilling these 
requirements is shown in the accompanying 
illustration, from which sufficient detail can 
almost be gathered for making it up. 
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The base piece from which the contacts 
are assembled is rins. by 1{ 1п5. by }in. 
and twelve small holes are drilled on а 2 in. 
circle into which pieces of No. 20 copper 
wire are fitted. These pieces of wire are 
turned over on the other side of the panel, 
one being left projecting about ІП. so 
that it can be bent back for the purpose of 
making connection. The spindle is attached 
to the ebonite between two nuts and the 
nut on the underside locks up against the 
ebonite arm into which the spindle is 


Compact double pole two-posttion switch suitable 
Jor use in high and low frequency circuits. 


threaded. The arm is fitted with a pair of 
spring contacts which each bridge two of the 
wire contacts. These spring pieces are 
made from brass and attached to the arm 
by means of two 4B.A. cheese headed 
screws. To restrict the movement of the 
switch a pair of ebonite pegs are driven into 
holes into which they fit tightly. The 
switch shown is a double pole change-over 
and can be made up at very little cost. 
W. S. R. 


Variable Grid Leaks as а Рогептіо- 
meter. 

T is usually an advantage to fit a potentio- 

meter between the earth end of the 
inductance and the filament circuit in the 
case of a high frequency amplifying valve. 
Quite a good potentiometer can be made up 
from two grid leaks. The two leak re- 
sistances are connected in series through a 
battery of one or two cells, the positive or 
negative of which is connected to the filament 
circuit, depending upon whether a positive 
or negative bias is needed. The other ends 
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of the resistances are linked across and taken 
to the end of the coil which leads to the grid. 


Two variable grid leaks connected up to form 
a grid potentiometer. 


The potential is varied by increasing the 
value of one resistance and reducing the value 
of the other. 

W. H. B. 


A Sub-Panel to Avoid Screw Heads. 
HOSE who construct their own sets 
and have particular regard for ap- 

pearance, usually experience difficulty in 

devising a method for attaching the very 
many components to the panel and avoiding 
the appearance on the face of a large number 
of screw heads. One of the simplest methods 
of effecting this is to employ a sub-panel 
which gives the advantage of providing 
accommodation for many more components 
than can be carried by the front panel. 


TRANSFORMER 


GRID 


CONDENSER J CELLS 


PLATFORM 


Ет 
5 T TERMINAL MAIN PANEL 


M ethod of avoiding the appearance of screw heads 
on the face of the instrument panel. 


This additional panel may be secured by the 
stems of the terminals in the manner shown. 
О. M. D, 
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An Improved Generator of Oscillations. 

It is well known that for the most efficient 
production of oscillations by a valve, it is 
essential that the anode currents through the 
valve vary from a minimum value in a sudden 
or impulsive manner. In this invention* 
oscillations are generated impulsively by the 
amplifier or power valve. 

A highly negative polarising potential on 
the grid of the valve normally opposes the 
transmission of any substantial amount of 
anode current through the valve. The 
reaction coil coupled between the output 
and input circuits of the power valve in- 
cludes a relay valve, the grid of which is 


Fig. 1. 


provided with a highly negative polarising 
potential. Hence only the positive peaks 
of oscillations impressed thereon are effective 
in producing anode current in the output 
circuit of the auxiliary valve. The output 


* British Patent No. 213,562, by The Western 
Electric Company and H. W. Nicholls. 
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current will therefore consist of sharp non- 
sinusoidal impulses of anode current, which 
are transmitted through the input coupling 
of the power valve, and cause the grid of the 
power valve periodically to become highly 
positive for extremely small intervals of 
time, thereby causing very sharp impulses of 
anode current to flow in the output circuit 
of the power valve. Hence oscillations are 
produced in the tuned circuit connected to 
the power valve. 

By using a relatively high anode voltage, 
and a high grid polarising potential, a very 
high efficiency may be obtained in generating 
oscillations of the desired frequency. The 


The connections of an improved oscillator which is shown connected to a modulator. 


excitation by а non-sinusoidal impulse 
permits the power valve to operate with a 
minimum or very small loss of electrical 
energy within the valve as compared to the 
energy delivered to the output circuit in the 
form of oscillations of the desired frequency. 

Fig. I is a circuit diagram showing one 
arrangement with means for modulating the 
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oscillations. V, is the modulating valve, 
V, the power valve, and V4 the auxiliary 
valve connected tq the grid circuit of the 
power valve. 

The operation of the circuit may be 
understood more clearly by referring to 
Figs. 2 and 3. In Fig. 2, the curve 
refers to the auxiliary valve, and shows 
the value of anode current, Ib,, for the 
different values of grid potential, Ес. 


Assuming that circuit CL, Fig. r, is tuned 
to the correct frequency, and oscillations are 
flowing in it, voltages will be induced in L,, 
producing an alternating voltage which may 
be represented as e, (Fig. 2). Тһе voltage 
e, produces a rapid increase in anode current, 
thus producing an impulse of current through 
the primary winding P of the input trans- 
former. Since the grid of the auxiliary 
valve becomes positive only once during 
. each cycle, there will be one impulse, Ib,, 
for each cycle of the oscillations being 
generated. 

The curve of Fig. 3 applies to the power 
valve, and shows the values of grid potential, 
Ec, The negative polarising potential of the 
grid battery E is represented as е, The 
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voltage e, is that induced in the secondary 
winding S of the transformer, by the impulse 
passing through the primary winding. It 
will be noticed that the voltage e, applies a 
much sharper positive peak of potential to 
the grid of the power valve than the voltage 
e, applied to the grid of the auxiliary valve. 
As a result of this abrupt. change in the 
voltage of the grid of V,, a current impulse 
Ib, is transmitted through the output 
circuit of the power valve. The effect of 
these sharp impulses upon the tuned circuit 
CL is to set up and maintain in this circuit 
free oscillations of the natural frequency of 
the circuit. 


A Device for Giving Fine and Coarse 
Adjustments. | 

It is very helpful to employ variable 
condensers and variometers which may be 
adjusted exactly to the value required for 
best results. 

Some tuning condensers have a single 
plate which may be turned without disturb- 
ing the main adjustment. Others are pro- 
vided with a device which provides a quick 
and slow movement. , 


Fig.4. А special device for giving fine adjustments. 


The knob and dial* sketched in Fig. 4 may 
be secured to the shaft of a variable condenser 
or variometer to give it the desired close 
adjustment. 

A is a knob which is screwed to a bush 
B, and the shaft of the instrument for coarse 
adjustment. 

The knob C fits comparatively loosely 
over the bush B, and, when it is turned, 
moves the shaft D. Тһе shaft D forms part 
of a reducing gear, as may be seen from the 
sketch. Hence, when knob B is turned, the 
shaft of the instrument is only slowly turned 
through the reduction gear, and provides 
the desired “ vernier " adjustment. 

W.J. 


*British Patent No. 221,053, by C. H. Clarabut. 
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1,600 metres, Tests. 
ABERDEEN 2 BD, 495 metres; BIRMINGHAM 
5 IT, 475 metres; BELFAST 2 BE, 435 metres ; 
GLASGOW 5 80, 420 metres; NEWCASTLE 5 NO, 
400 metres; BOURNEMOUTH 6 BM, 385 metres ; 
MANCHESTER 2 ZY, 375 metres; LONDON 2 LO, 
365 metres ; CARDIFF 5 WA, 351 metres ; 
RELAY STATIONS: LEEDS-BRADFORD 21,8, 
346 and зо metres; PLYMOUTH 5РҮ, 335 
metres; EDINBURGH 2 EH, 225 metres; NOT- 
TINGHAM 5 NG, 322 metres; HULL 6 KH, 320 
metres; LIVERPOOL 6 LV, 315 metres; SHEF- 
FIELD 6 FL, 301 metres. Tuesdays, Thursdays 
and Fridays, 1.0 p.m. to 2.0 p.m. (2LO only). 
Regular daily programmes, 3.0 to 7.30 p.m., 8.0 to 
11.30 p.m. Sundays, 3.0 to 5.0 p.m., 8.30 to 
10.30 p.m. 


CE, 

PARIS (“ Radio Paris’), SFR, 1,780 metres. 
12.30 p.m., Cotton Prices, News; 12.45 p.m., 
Concert; 1.30 p.m., Exchange Prices; 4.30 p.m., 
Financial Report; 5.0 p.m., Concert; 8.30 p.m., 
News and Concert. 

PARIS (Ecole Supérieure des Postes et Télégraphes), 
450 metres. 3.45 p.m. (Wednesday), Talk on 
History ; 8.0 p.m. (Tuesday) English Lesson; 8.30 
p.m., Concert; 9.0 p.m., Relayed Concert or Play. 

PARIS (Station du Petit Parisien), 340 metres ; 
8.30 p.m., Tests. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. At 2.0 p.m. 
and 6.50 p.m., Meteorological Forecast. 
BRUSSELS (“ Radio-Belgique’’), 265 metres. 
Weekdays, 5.0 p.m. to 6.0 p.m., and 8.0 p.m. to 
10.0 p.m.; Sunday, 5.0 p.m. to 6.0 p.m., and 
8.30 p.m. to ro.o p.m. 


HOLLAND. 

THE HAGUE, POGG, 1,070 metres. 4.0 to б.о 
p.m. (Sunday), 9.40 to 11.40 p.m. (Monday and 
Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 
1,050 metres. 10.40 to I1.40 a.m. (Sunday), 
Concert; 9.40 to 10.40 p.m., Concert; 8.45 to 
9.0 p.m. VERSUM 1) Concert. 

1,050 metres. 9.10 to ІІЛО 
nae once and News. 

DJMUIDEN (Middelraad), PCMM, 1,050 metres. 
Saturday, 9.10 to 10.40 p.m., Concert. 

- AMSTERDAM, РА 5, 1,050 metres (Irregular). 
8.40 to 10.10 p.m., Concert. 

AM (Vas Diaz), PCFF, 2,000 metres, 
90 a.m. and 5.0 p.m., Share Market Report, 
Exchange Rates and News. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST 
FROM THE FOLLOWING EUROPEAN STATIONS : 


TRITT TTT TT) 
| | al | 
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DENMARK. 
LYNGBY, OXE, 2,400 metres. 8.30 to 9.45 p.m. 
(Weekdays), 8.0 to 9.0 (Sunday), Concert. 


SWEDEN. 

STOCKHOLM (Telegrafverket), 440 metres. Daily, 
12.45 to 1.0 p.m., Weather Report and Nauen 
Time Signal; Monday, Wednesday and Saturday, 
8.0 to 9.0 p.m., Concert and News; Sunday, 
11.0 a.m. to 12.30 p.m., Divine Service from St. 
James’ Church. 

STOCKHOLM (Radiobolaget), 470 metres. Tues- 
day and Thursday, 8.0 to 9.30 p.m., Concert and 
News. 

GOTHENBURG) (NyajVarvet), 700 metres. Wed- 
nesday, 7.0 to 8.0 p.m. 

BODEN, 2,800 metres. Tuesday and Friday, 
6.30 to 7.30 p.m., Sunday, 5.30 to 6.30 p.m, 
Concert and News. 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, 680 metres. 
Sunday, 10.50 to 11.50 a.m., Concert; 2,800 
metres, Sunday, 11.50 a.m. to 12.50 p.m., Concert. 

EBERSWALDE, 2,930 metres. Daily, 1.0 to 
2.0 p.m., Address and Concert; 6.0 to 7.30 p.m., 
Address and Concert; Thursday and Saturday, 
7.20 p.m., Concert. 

BERLIN (Vox Haus) 430 metres. [1.0 a.m., 
Stock Exchange; 1.55 p.m., Time Signals; 5.40 
to 7.0 p.m., Concert; 7.0 to 8.0 p.m. (Sunday), 
Concert. 

BRESLAU, 41 5 metres. 

HAMBURG, 387 metres. 

STUTTGART, 437 metres. 

KONIGSBERG, 460 metres. 

FRANKFURT -AM-MAIN, 467 metres. 7.30 to 
10.0 p.m., Tests, Gramophone Records. 

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 
metres. 

MUNCHEN (Die Deutsche Stunde in Bayern), 


485 metres. 


AUSTRIA. 
VIENNA (Radio-Hekaphon), 770 metres. Моп- 
day and Friday, 8.0 to 8.30 p.m. 


CZECHO SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8.0 a.m., 12.0 a.m., 
and 4.0 p.m., Meteorological Bulletin and News; 
4,500 metres, 10.0 a.m., 3.0 p.m., and 10.0 p.m., 
Concert. 

KBELY (near Praguc), 1,150 metres. Weekdays, 
7.15 p.m. and 10.0 p.m., Sundays, 11.0 a.m. to 
12.0 noon, Concert and News. 

BRUNN, 1,800 metres. оо to iro am, 
Concert; 2.30 p.m., News. 


LÀ 


Ф.а Ф © r» 
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Weekdays, 3.15 
Daily, 9.15 p.m., 

8.15 p.m. to 10.15 


SWITZERLAND. 


GENEVA, HB 1, 1,100 metres. 


and 8.0 p.m., Concert or Lecture. 


ITALY. 
, 3,200 metres. Weekdays, 12.0 a.m. 


1,800 metres, 4.0 p.m. and 8.30 p.m., Tests, Gramo- 


phone Records. 


ZURICH, HBZ, 650 to 800 metres. 


News and Weather Forecast ; 


LAUSANNE, HB 2, 850 metres. 
p.m., Concert. 


Concert and Address. 


ROME, I 


Daily 


6.0 to 8.0 
(except Thursdays and Sundays), 7.0 to 9.0 p.m. 


370 to 400 metres. 
12.0 p.m., 


Irregular. 
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SPAIN. 
MADRID, PTT, 400 to 700 metres. 


p.m., Tests. 


, 10.0 to 12.0 p.m., Concerts. 


, 1,800 metres. 
PORTUGAL. 
(Aero Lisboa), 


CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 


p.m., 5.0 to 5.30 p.m., Lectures and Concerts. 


MADRID (Radio Iberica), 392 metres. 


LISBON 


Wednesdays and Fridays, 9.30 to 


Irregular Tests. 
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Thursdays and Sundays 
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RADIO SOCIETY OF GREAT BRITAIN. 


An Ordinary Meeting of the Society will be held 
at the Institution of Electrical Engineers, Savoy 
Place, W.C. 2, at 6 p.m. this evening (Wednesday), 
when Mr. R. H. Barfield, M.Sc., will deliver 
a lecture entitled “ Unsolved Problems of Wireless." 

A meeting of the Transmitter and Relay Section 
will be held in the same building at 6.30 p.m. on 
Friday, October 24th, when Mr. P. R. Coursey, 
B.Sc., will give a talk on High Tension Condensers. 


Modern amateur transmitting apparatus formed 
the subject of Col. F. E. Wenger’s Presidential 
address before the Stoke-on-Trent Wireless Society 
on October 9th. Before proceeding to a considera- 
tion of present-day practice, Col. Wenger had some 
interesting things to say on the hardships of the 
early amateur transmitter, who was up against the 
troubles of spark transmission. Rapid progress 
had been made in recent years since the introduction 
of the thermionic valve. 

After the many circuits in use had been clearly 
explained, transmission experiments were carried 
out in the Lecture Room and received оп опе of the 
Society’s seta. 
Ф Ф Ф 

Over a hundred persons were present at the 
Hackney and District Radio Society's Public 
Meeting and Exhibition held on October 6th. 

A large number of seta were on show and trans- 
missions from 2 LO were reproduced on two five- 
valve receivers constructed by Messrs. G. E. 
Sandy and J. R. Jones. 

Among the speakers during the evening was the 
' Mayor of Hackney. 

It is hoped that this demonstration will bring in 
new members. 

Ф Ф ж Ф 

A Presidential Address on ‘‘ Electrons” was 
given before the Smethwick Wireless Society by 
Dr. Murray, M.Sc., on October 3rd. Over 100 
members and visitors were present. 

Dr. Murray, who illustrated his extremely lucid 
remarks with numerous lantern slides, dealt with 
both the chemical and physical sides of his subject 
and enumerated the theories of Sir Oliver Lodge, 
Dr. Wall and others. 

ж Ф Ф Ф 

А party of members of the Wimbledon Radio 
Society visited the All-British Wireless Exhibition 
on October 4th, proceeding afterwards to the 
London Coliseum, where Harry Tate’s sketch, 
" Broadcasting," was included іп the programme. 

On the Sunday following experiments were 
conducted with portable apparatus on Great 
Bookham Common, Surrey. | 


At the Glasgow and District Radio Society's 
inaugural meeting for the winter session, held on 
October 8th, Mr. Eric Snodgrass, a former President, 
lectured on “А Neutrodine Receiver." In addi- 
tion to the set under discussion, which comprised 
four valves, some interesting high and low frequency 
units were shown in which many novel features had 
been introduced. 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 22nd. 
of Great Britain. Ordinary Meeting. At 6 p.m. 
tea at 5.30). At the Institution of Electrical Engineers, Savoy 
lace, W.C.2. Lecture: ''Unsolved Problems of Wireless." 
By Mr. R. H. Barfield, M.Sc. 
— Radio Society. At 35 Streatham High Road. Surprise 
ight. 


j Society, Peckham. At 44 Talfourd Road. Lecture 
with apparatus : “The Wimhurst Machine and Static Electricity.” 
ireless Club. At the White Swan Hotel. Lecture: 

“ The Design of Broadcast Receivers." Ву Мг. F. Н. Haynes. 
Park Wireless Scientific Society. At 7.45 po 
At 67 Balham High Road. Lecture: “Тһе Scientific Work 

of James Clerk-Maxwell.' By Prof. W. Wilson. 

District Radio Society. Lecture: “Тһе Flewelling 


Radio Society 


Receiver." Ву Mr.S. сше | T wi 
Society. iscussion: “How it orks— 
The Valve." 
% 23rd. 
Institution of Electrical At 6 p.m. (light refreshments 


At the Institution, Savoy Place, W.C.2. 


at 5.30). Inaugural 


Address by Mr. W. B. Woodhouse, President. Presentation of 
Premiums. 
Bournemouth and District Radio and Society. At 7 p.m. 


Electrical 
At Canford Hall, St. Peter’s Road. Lecture by Capt. E. J. 
Hobbs, M.C. 
Derby от еме Club Demonstration of H.T.-less Circuits, by 
r. Groy. 
Walthamstow Amateur Radio Society. Lecture: “ Elementary 
. Radio Theory." By Mr. К.Н. Cook. 
Luton Wireless Society. At 8 p.m. At Hitchin Road Boys' 
School. Experiments with New Circuits and Demonstrations for 
Beginners. 


Hounslow and District Wireless Society. Surprise Night. 
FRIDAY, OCTOBER 24th. 
Bristol and District Radio Society. Social Evening at Comer's 
Restaurant. 7 p.m. onwards, | 
MONDAY, OCTOBER 
Radio 


27th. 
Hackney and District Societ: At 8 p.m. At King’s Hall. 
Demonstration of Reflex Set. By Mr. Neilson. 


TUESDAY, OCTOBER 28th. 
Leicestershire Radio and Scientific Society. At the Y.M.C.A. 


Discussion on Radio Problems. 
1% 
L] 


HOW TO OBTAIN THE PLETTS MAP. 

Full-size copies of the ingeniously designed map 
of the world on page 92 of this issue, giving the 
true distance and direction from London of any 
point of the globe, can be obtained post free for 
ls. ld. from the Wireless Press, Ltd., 12-13 Henrietta 
Street, London, W.C.2. 
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Capacity Effects on Mutual Inductance. 
To the Editor of THE WIRELESS WORLD AND 
Raprio Review. 


Srig,—Referring to the enquiry on coupling in | 


three-coil tuners on page 726 of The Wireless World 
and Radio Review of September 17th, the enquirer 
has stumbled across what I found out some two 
years ago and which appeared in a paper before 
the Wireless Society of London (The Wireless 
World and Radio Review, June 176, 24th, and 
July 22nd, 1922) entitled “ The Effects of Capacity 
on Mutual Inductance.” I then showed that іп 
the case of two right-handed helical coils joined 
as shown the electrostatic and the electromagnetic 
couplings are in phase; if one pair, say Ae and E, 


| 


As Е POTENTIOMETER aaro 
: on E 
Fig. 1. 


are interchanged the reverse is the case and under 
а certain degree of coupling may balance one 
another. I developed this theory into what I called 
the “silent point " method of elimination and I 
wonder that none on our southern coaste have 
tried this to receive 2LO through the 600 metres 
disturbance. I think your correspondent will find 
that the longer the wavelength the closer must be 


the coupling. 


E on ccs АТ! 
-— о О —— Ar 
POTENTIOMETER 
о е— © О —-E 
GRIO 
Fig. 2. Fig. 3. 


Now to make single-layer cylindrical right- 
handed coils correspond with honeycomb and the 
like as regards sign in coupling, I have found the 
connections to the holder should be as in Fig. 2. 

Hence to avoid the silent point the connections 
in a three-coil mount should be, looking from 
the front, as given in Fig. 3. 

J. H. REEvEs. 


London, 8.W.65. 


CORRESPONDENCE. 


ГТТТІГТТІТІТІГЕІТТТІГТГІТКІГІГІТТІТТІКІТІКТІТТІТТІГТІТТІІІ 


OcTOBER 22, 1924 


Ido and the A.R.R.L. 
To the Editor of THe WIRELESS. WORLD AND 
Ravio ReEvIEw. 

бів,--І am sorry to note from page 626 of your 
issue for August 27th, that we have embarrassed 
your correspondent, Mr. E. H. Turle, by our 
apparent inconsistency with respect to an inter- 
national auxiliary language. It is quite true that 
when we originally undertook the solicitation of 
sentiments of the various national amateur radio 
societies of the world on this question we recom- 
mended the consideration of Ido, and I trust I am 
myself not unaware of the good points of that 
language. There is a difference, however, between 
recommending consideration of a thing and 
endorsing it. 

Perhaps it is fairer to say that we did had actual 
Idist leanings at one time, but as our study of this 
problem continued we became convinced that 
our decision should be in favour of Esperanto. 
With certain minor reservations the A.R.R.L. has 
endorsed Esperanto, and is recommending that 
language to its membership. 


Hartford, Connecticut. эш Secretary- Editor. 


Swedish Transmitters. 
To the Editor of THE WrRELESS WORLD AND 
Rapio Review. 

Srg,—I notice with pleasure that you publish 
particulars of the Swedish stations at preeent in 
operation and have pleasure in adding the wave- 
length of SMZP, which is about 120 metres. 


Signals from the short wave Swedish stations 


come in here very strongly and can be easily read 
оп а single valve without aerial or earth connected, 
$.е., with send-receive switch open. This arrange- 
ment reduces signals to about half strength and 
atmospherics to about 10 per cent. of their strength 
on the aerial. 

dg guy have been received from SMZP and Fin- 
nish 2 NM of signals from my station with an aerial 
current of 0-22 amps on 117 metres (aerial height, 
40 ft.), in each case at great strength. This radia- 
tion gives me an effective night range of about 
1,000 miles, which seems to be quite satisfactory for 
an input of just under 10 watts. 

I would be very glad to have reporta from anyone 
using & separate heterodyne or loose coupled set 
stating their opinion of my note, which I am given 
to believe is fairly steady. My transmission times 
are Wednesday and Saturday, 2200-2400, G.M.T. 

W. WINELER, 2 TF. 

Edinburgh. 


OILL ILOILO EITAN 
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ERRORS IN WAVEMETERS. 


CORRESPONDENT writes to say that he has 

LA purchased a wavemeter, together with a calibra- 
tion chart, and finds that a distinct error ін observ- 
able on a certain given wavelength. He asks if it 
will be sufficient to find the magnitude of this 
error for the wavelength in question, and to make 
a similar correction throughout the range of the 
instrument. 
_ It will be possible to apply an additive correction 
in this manner only if the error is due to the fact 
that the wavemeter dial has slipped slightly on its 
spindle. If the error is- due to any alteration 
of the spacing of the condenser vanes, or the turns 
in the inductance coil, the correction could not be 
made in this way, and the instrument would have 
to be completely recalibrated. One of the simplest 
ways of checking a wavemeter is to tune in a trans- 
mitting station, the wavelength of which is known 
to be reasonably accurate, and then to excite the 
receiver by means of the wavemeter, noting the 
position on the wavemeter which gives maximum 
signal strength. 

The wavemeter scale readings and wavelengths of 
8 series of stations should be taken and a curve 
plotted through the points obtained. The advan- 
tage of this method is that one obtains the average 
of the standard wavemeters used at different 
stations, and the chances of error are thereby 
considerably reduced. 


OBTAINING A GRID Bias WITHOUT 
BATTERIES. 


DRE batteries in a wirelees receiver often 
become a source of trouble, either by running 
down or giving rise to crackling noises. Any 
met hod by which dry batteries can be eliminated 
should be adopted whenever possible. If the same 
type of valves are always used in the low frequency 
stages of a receiver, and if the anode current is 
kept constant, grid batteries may be eliminated 
by using & resistance to obtein the negative grid 
bias for the magnifying valves. 

_ A circuit showing the position of the resistance 
In the receiver is given below. It will be seen that 
It i8 connected in series with the Н.Т. battery, so 
that the whole of the steady anode current to the 
valves in the receiver passes through it. A difference 
of potential is therefore established between the 
ends of the resistance, and by connecting the 
filament ends of the secondary windings of the 
transformers to the negative ends of the resistance, 
this potential may be applied to the grids of the 
Valves. It will be seen that any change in the 
anode current which may be brought about by 
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READERS PROBLEMS 


Readers desiring to consult the ** Wireless World " Informa- 
| tion Dept. should make use of the coupon to be found in the 
advertisement pages. 


changing the H.T. voltage or making use of other 
types,of valves will affect the value of the grid: bias. 
The method is therefore only suitable when the 
anode current can be kept constant. 

To calculate the value of resistance required, 
first measure the total anode current by placing 
a milliammeter between the minus side of the Н.Т. 
battery and -- L.T.: then, knowing the value of 
grid bias required, the resistance may be calculated 
from Ohm’s law. As an example, let us assume that 
the total anode current is 7-5 milliamps, and that a 
grid bias of 5 volts is required. The resistance 
which will have to be connected in the H.T. circuit 
is therefore 5 divided by -0075 or 675 ohms. 


A method of obtaining a negative grid bias. 


The fact that the resistance is connected both 
in the anode and grid circuits of the valves may 
cause self-oscillation, and it is therefore advisable 
to shunt the resistance with a condenser of large 
capacity. 


TUNING Two STAGES oF H.F. AMPLIFICA- 
TION. 


WES using а double tuning condenser to 
tune simultaneously the anode circuits of two 
Н.Е. valves, it is always advisable to use a vernier 
condenser in parallel with one half of the condenser, 
in order to balance out any differences in the 
capacities associated with the wiring of the anode 
coils. 

A correspondent has tried to dispense with the 
vernier condenser by matching his anode coils by 
the following method. 

One of the two H.F. valves is switched off, and a 
coil inserted in the anode circuit. A station of 
constant wavelength is then tuned in, and the 
position of the anode tuning condenser noted. A 
second coil is then substituted in the anode circuit, 
and the set retuned. Turns are then added or 
taken off the anode coil until the condenser reading 
is the same as in the first experiment. 
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With this method it does not necessarily follow 
that the vernier condenser can be dispensed with. 
The test gives coils of the same natural wavelength, 
but not necessarily of the same inductance value. 
If the two coils, after being balanced in this manner, 
have different self-capacities, the rate of change 
of capacity required to give a uniform rate of change 
of wavelength will be different in each case, and a 
vernier condenser will still be necessary if best 
results are to be obtained. 
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А FouR-VALVE RECEIVER WITH SEPARATE 
Н.Т. SUPPLIES FOR H.F., DETECTOR AND 
L.F. VALVES. 


N the diagram given below, three separate H.T. 

tappings are provided for the H.F., detector, 
and L.F. valves, and the switching of the valves 
has been so arranged that each valve receives the 
correct anode voltage, with every possible com- 
bination of the valves. 
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THE CURVATURE OF SQUARE LAW 
CONDENSER PLATES. 


E have been asked recently to give an account 
of the methods used to calculate the curvature 
of condensers in which the capacity varies as the 
square of the angle of rotation. The method is 
somewhat involved, and it would not be possible 


- to describe it in full in the small space at our 
disposal. Headers who are 


interested in this 
subject are referred to Chaper II of T'he Calculation 
of Inductance and Capacity, by W. H. Nottage, and 
to Chapter X of The Principles of Radio Communica- 
tion, by Professor. J. Н. Morecroft. The method of 
calculation was due originally to Duddell. 


SEPARATE H.T. VOLTAGES FOR L.F. VALVES. 


HEN switches are used to control the number 
of valves in use in an L.F. amplifier, there is 
often a difficulty in ensuring that the H.T. voltage 
received by a given valve is not affected when the 


А four-valve receiver with separate Н.Т. supplies for the H.F., detector and L.F. valves. 


In addition to the two-pole change-over switches 
for the H.F. valve and the last L.F. valve, a three- 
pole change-over switch will be required for the 
tirst L.F. valve, in order to connect the telephones 
to the detector H.T. tapping, when both L.F. 
valves are switched out of circuit. А coupled 
tuning circuit is employed, and the Н.Е. valve is 
transformer coupled to the detector. 

It will be noticed that separate by-pass condensers 
are connected across the primary winding of the 
first intervalve transformer and the telephones. 
By this means the telephone condenser will always 
be in circuit, and may be adjusted to suit. the 
characteristics of the telephones or loud-speaker. 
If the telephones or loud-speaker are not sensitive 
to changes of the shunting condenser, a single 
condenser may be connected between one side of 
the reaction coil and the detector + H.T. tapping, 
and will then be automatically connected across 
either the transformer primary winding or the 
telephones, whichever happen to be in series with 
the reaction coil. 


circuit is changed. One method which has been 
suggested consists in using & single main H.T. 
battery for all the valves, and in supplementing 
this voltage with auxiliary batteries connected 
between the plates of the valves and the change-over 
switches. We have been asked whether this 
method possesses any serious disadvantages. 

The only objection that can be raised to the use of 
extra H.T. batteries is that these batteries must be 
very carefully insulated and placed in such a way 
that their capacity to earth is as small as possible. 
Any capacity to earth possessed by these batteries 
will be shunted between the plate of the valve and 
earth, and may act in such a way as to reducé the 
amplitude of the voltage fluctuations at the plate 
of the valve. It is better to employ three-pole 
switches to obtain variable tappings from the 
main Н.Т. battery. А circuit showing the use of 
switches of this type was given on page 639 of the 
issue of August 26th, 1924. 

Another very satisfactory method of switching 
consists in the use of telephone plugs and jacks. 
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True judgement and appreciation require to be based on 
more than outward appearance. Time after time the public are 
persuaded to buy the “ just as good ” article on the strength of 


similar outward appearances. The result is disappointment 
and distrust. Too late we rediscover the knowledge that 


its the heart of things that counts. 


Just look at the internal construction of the New R.I. 
Transformer. Note the"careful symmetry of design and 
heavy insulation between coils. The primary and 
secondary are wound in twelve sections, the six sections of 
the primary being placed on the outside of the secondary 
sections, giving the lowest self-capacity (18 micro- 
microfarads) of any transformer in general use. 


The further security of one year’s guarantee is given with every 
new К.І. Transformer. Apart trom these strong features of real 
worth the monogram К.І. carries more confidence for you 
of perfect workmanship in wireless components and sets 
than any other trade mark. 


Price 25/- 


Ask your friends, and then write 
for the New R.I. Catalogue. 
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Radio Instruments Ltd. 
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STRENGTH ІМ ‘CONSTRUCTION | 


POWER IN. ‘OPERATION 


belong to Mullard Master Valves. 


Thousands of radio engineers and experimenters all over the world have secured | 
for themselves the very best results by demanding Mullard Master Valves. | 
i 


You can obtain that perfect reproduction of the broadcasting programmes that 
you have been seeking so long by choosing the same Master Valves. 


Ask for MULLARD H.F. AND L.F. MASTER VALVES. 


These wonderful valves have been designed for the wireless amateur who 
requires something better than general purpose valves. 


The H.F. type are for STRONG HIGH-FREQUENCY AMPLIFICATION OR 
DETECTION and the L.F. type аге for PURE LOW-FREQUENCY АМРІЛ. 
FICATION FREE FROM DISTORTION. 


44 5% . * 
Note the colour distinguishing rings : 
Mullard H.F. Red Ring Valves, 12/6 each. 
Mullard L.F. Green Ring Valves, 19 6 each. 
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Write for Leaflet M.8. and take greater care of onr:valves by asking your dealer 
for the Mullard safety disc, free on request. If he cannot. give vou this disc send us 
his name and addres&^ahd. we will send him a^suppls.- 


Mullard 


THE -MASTER - VALVE 


Adyt. The Mullard Radio Valve Со, Lid (ИИ), Nightingale Works, Nightingale Lane, ВаЛат S. W.12 
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AMATEURS GIRDLE THE WORLD 


TOPICS | 


[AMERICAN PAPERS PLEASE COPY] 


MATEUR achievement has made 
such enormous strides during the 
last twelve months that almost 
anything in the way of long dis- 


tancecommunication seemed possible of fulfil- - 


ment. We say “ almost " anything because 
we doubt whether the dreams of the most 
optimistic British amateurs could ever have 
imagined that direct communication on 
such low power as they are entitled to use 
could have succeeded in establishing inter- 
course between this country and New 
Zealand, which is practically the farthest 
point from England on the globe which 
could be reached. For months past American 
amateurs have endeavoured to establish 
two-way communication with New Zealand, 
but so far without success, and therefore it is 
all the more to the credit of British amateurs 
that they should have achieved these 
successes in spite of the greater distance 
which they have had to cover. 

The first intimation which we received 
of the possibility of Australasian signals from 
amateur stations reaching this country was 
a report from Mr. R. W. Galpin, 5 NF, on 
October 6th, that on the morning of the 
previous Sunday, at 5.45, he heard a station 
calling CQ DE A2ADJ. Mr. Galpin points 
out that it was. not for some while that he 
realised what he had done on account of 
failing to recognise the significance of the 
initial letter.“ A," which is, of course, the 
prefix for Australian amateur transmissions. 
Up till now, however, we have had no con- 
firmation of this reception, and we believe 
there are no three-letter calls yet issued 
to Australian amateurs. 


The next achievement reported to us was 
on Saturday morning, October 18th, when 
Mr. C. W. Goyder, working with the Mill 
Hill transmitting set, G 2 SZ, actually es- 
tablished two-way communication with New 
Zealand, carrying on an exchange of signals 
with Z4 AA for over half-an-hour from 
6.15 a.m. He received a congratulatory 
message to the Radio Society of Great Britain 
and was asked to inform Mr. E. J. Simmonds, 
G2 OD, that he also had been heard strongly in 
New Zealand on the previous night, so that 
this appears to establish that the first British 
amateur signals to be received in New Zealand 
emanated from the station of Mr. Simmonds, 
whilst the distinction of achieving the first 
two-way working falls to Mr. Goyder. Mr 
Galpin's reception, if confirmed, would be 
the first reception of an Australian amateur 
by a British amateur. 

On the morning of Thursdav, October 16th, 
Mr. Simmonds heard the New Zealand 
station, Z 4 AG, working, and this reception 
was confirmed by an exchange of cables 
between The Wireless World and Мг. 
Slade, the owner of the New Zealand 
Station. Since these first achievements two- 
way working has also been carried out by 
Mr. J. A. Partridge on the morning of 
October 19th, and by Mr. Gerald Marcuse, 
Secretary of the Transmitter and Relay 
Section of the Radio Society. Mr. Goyder, 
Mr. Partridge, and Mr. Simmonds have, in 
addition, repeated their earlier successes, 
Mr. Partridge conveying congratulatory 
messages between the Premier of New 
Zealand and the High Commissioner in 
London. 
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Reports of reception of New Zealand 
amateur stations have also been received 
from several additional sources. Mr. W. A. S. 
Batement, of London, N.W., G 6 TM, heard 
Z4 AA, Z4 AG and Z 4 AK on the morning 
of October 20th ; Mr. R. L. Royle, of Palmers 
Green, G 2 WJ, received thesc same stations 
also on the morning of the 19th inst. Mr. 
C. L. Ward, of South Farnborough, Hants, 
heard Z 4 AK calling a French and a British 
station, also on the morning of the 19th inst., 
whilst Mr. J. H. D. Ridley, of Blackheath, 
on an Ultra III receiver, listened to 2, 4 AA 
on the mornings of the 19th and 20th inst., 
and Mr. F. R. Neill, of Whitehead, Co. Antrim, 
received Z4 AA and Z4 AG on 2 valves 
on the 19th, 20th and 2154, between 6 and 
7.30 a.in., signals from the former being still 
readable at 7.45 in broad daylight. A 
further report from Mr. Hugh N. Ryan, of 
Wimbledon, states that he has so far heard 
the three stations Z4AA, 2, 4АС апа Z4 АК 
and that Z4AA could be heard quite well 
using a single-valve receiver. 

It is interesting to mention that Mr. 
R. J. Orbell, New Zealand, 3AA, who has 
recently conducted experimental transmis- 
sions whilst on the s.s. “ Timaru,’ from 
New Zealand to London, arrived in London 
two or three days ago and was able to 
work to his New Zealand friends from 
Mr. Goyder's station. 

Such an extraordinary achievement must 
do much to add to the status which the 
amateur has already earned for himself, 
and there 1s no doubt that these results 
provide data of the utmost scientific value. 


A "TELLING" NATIONAL 
SERVICE. 


T is refreshing to be able to express 
views having a direct relation to the 
General Election which is now taking 
place, but without encroachment on the 
non-political character of a wireless journal. 
Amid all the many activities of the interested 
parties plunging into the fray, there is one 
factor which is the servant of all parties, 
and, above all, the servant of the electorate. 
To those who have watched the gradual 
extension of applications of wireless. it is 
highly gratifying to note the great use 
which is being made of wireless throughout 
the length. and breadth of the land for 
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carrying the political message to those, 
under ordinary conditions, beyond the 
reach of the speakers. We perhaps hardly 
realise the real value from a national stand- 
point of this tremendous neutral force in 
these days when it is a much too common 
habit to take things for granted. But, how- 
ever nonchalant the general public may be 
as to the facilities provided for their general 
edification during the election by the medium 
of wireless, it must provide a source of the 
greatest satisfaction to those who have 
contributed so much in the past and those 
who still continue to contribute to the 
development and perfection of transmission 
and of reception. 

To what higher use can the wireless be 
put than national service? The B.B.C. in 
the present crisis are deserving of the 
unstinted thanks of the nation at large for 
their patriotic action in obtaining authority 
to offer equal facilities to all parties for the 
broadcasting of political speeches. By its 
action in thus grasping the opportunity to 
serve the nation in this manner, the B.B.C. 
have set an example which it would be for 
the general well-being of the nation for all 
to emulate. The political educational value 
of the broadcasting of representative political 
utterances is of the highest importance. 

There is no doubt that it is advisable that 
a limit should be put upon the extent to 
which wireless should be used in politics. 
As a means whereby leaders of political 
parties may acquaint the country of their 
policy it is invaluable, but we still hold to 
views expressed in an editorial paragraph 
recently, when we indicated that it is not 
always the best orator who, with his 
eloquence, can influence the masses, who is 
necessarily the best statesman or the 
advocate of the wisest policy. 

Most of us can recall how, during the early 
days of wireless in this country, there was 
much pessimism expressed as to the ultimate 
value of broadcasting, but, viewing the 
wonderful stream of successes which have 
been achieved, the further hopes yet to. be 
consummated, we take the opportunity of 


congratulating on this occasion all the 
participants in the “ wireless мау of 
progress " which, under highly efficient 


organisers, is rendering definite national 


service in many spheres, not the least of 


which is Education. 
THE EDITOR. 
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A THREE-VALVE UNIT RECEIVER. 


The units of this receiver have been specially designed to permit of a number 
of different circuits being tried, not by altering the connections, but by 
plugging-in appropriate units. 


By R. H. Cook. 


NE of the most popular types of 
receiver has always been the unit 
system, due, no doubt, to the fact 
that for a small outlay one can 
start with a complete set, and yet can 
always add to it and increase its efficiency 
and possibilities. Most of these sets are 
designed so that there is a separate type of 
unit for each part of the circuit. For 
instance, the tuner unit, the H.F. unit, the 
detector unit, and the L.F. unit. If only а 
one-valve set, consisting of the detector and 
tuner units, is bought or made at the outset, 
then, when one wishes for an extra valve, 
either a note magnifier or a H.F. unit is 
added. In this way, without incurring any 
heavy initial expense, one can, іп time, 
build up quite a powerful receiver. 
This is all very nice, but there is still one 
great limitation which stops this type of 
receiver from being the perfect one. To 


have a two-valve unit receiver one must first 
of all decide which type of circuit to have, 
and in the general run of straight circuits 
one can use two valves in any of the following 
combinations : 

2 H.F. valves and crystal. 

I H.F., crystal and note magnifier. 

Crystal, and two note magnifiers. 

I H.F. and valve detector. 

Detector and 1 note magnifier. 

There are at least five circuits from which 
one can choose, and if the number of H.F. 
and L.F. couplings is taken into considera- 
tion, then one can more than double this 
number. 

With the usual type of unit receiver, 
separate and distinct units are required when 
it 1s desired to introduce a variety of 
couplings. 

The purpose of the present article is to 
describe the design of a svstem in which an 
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Circuits which may be tried with the unit receiver :— 

Upper circuit, H.F. (tuned anode), detector, and transformer-coupled L.F. 
Second circuit, detector and two stages of transformer-coupled L.F. 

T'hird circuit, two stages of transformer-coupled H.F. and detector. 
Fourth circuit, crystal detector and three stages of resistance-coupled L.F. 
Fifth circuit, Н.Е. (tuned anode), crystal detector, and two stages of transformer-coupled L.F. 
Sixth circuit, two stages of resistance-coupled H.F., crystal detector, and опе stage of L.F. 
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attempt has been made to do away with 
these great limitations. 

First of all it occurred to the writer that 
the most popular number of valves would 
be three. With this number of valves one 
can get quite a large number of circuits, 
some of which are shown in Fig. т. They 
are divided up into units as indicated by 
means of dotted lines. 

These circuits can be altered further by 
having different methods of coupling, as will 
be shown when describing the amplifier 
and detector units. 

A glance at Fig. 1 will show the reader, 
unless he is already familiar with the fact, 
that all valve circuits are the same except for 
the method of coupling, and that even the 
connections for these methods of coupling 

are very similar. 


TO COn- 
HOLDER 


то cor- 
MOLOER , 


Wiring of the tuning unit. 


It is this fact that is made use of in the 
present design, and was also responsible for 
the H.F. ampliffer published in the issue of 
August 13th last. Whereas in most unit 
systems different types of valve panels are 
employed, in the writer's design all valve 
panels are the same, whether used for 
detector, H.F. or L.F., and the coupling 
unit is plugged i in. 

In the article mentioned above, this 
method was used with high frequency 
couplings, but in this unit receiver the 
method is employed with all methods of 
coupling. By plugging in an L.F. trans- 
former we have a note magnifier. By 
removing the transformer and plugging in 
an H.F. coupling the unit can be used as a 
second stage of high frequency amplification, 
or as a detector following an H.F. amplifier. 
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THE TUNING UNIT. | 

This unit consists of a panel carrying two 
double-pole switches,;.and is mounted оп 
ebonite strips on all four sides (Figs. 2 and 3.) 
One of the double-pole switches is connected 
to the aerial circuit for the purpose of 
switching the aerial condenser in series or 
parallel with the aerial tuning coil. The 
second switch is connected to the aerial and 
closed circuits, and is employed to switch 
the aerial or the closed circuit to the output: 
terminals of the unit. 

The panel measures 4 ins. by 6 ins. by 1 in., 
and the ebonite strips to which the panel is 
secured are $ in. wide. The panel and side 
strips are in turn mounted on a box, making 
the complete unit 6 ins. by 4 ins. by 4 ins. 

On the left-hand side of the box is mounted 
the two-coil holder, as may be seen from the 
photograph. This can be used to 
accommodate the aerial and secondary coils, 
or the aerial and reaction coils. The two 
terminals fixed on the left-hand strip are 
for the aerial and earth connections. On 
the right-hand strip two valve pins are . 
mounted. These are connected across the 
centre contacts of the stand-by tune switch, 
and fit sockets on the next unit, which are 
joined to the grid and filament of the valve 
respectively. 


= ы 

| N 

| 

С " 

| E: 

& N 

= | 
| 

1 | 

'S Р t © 

| , > Н 5) K 
MTS | | 
i а --- ЯҒ ж Ly 


—- V; -—— 1% ж 
4 ---------4 


Fig. З. Details of the panel and side strips of the 
tuning unit. Drilling particulars are as follows : 
A, 1* for 6 В.А. eee B, 5 32” and countersunk 
for 4 B.A. screws ; АСЫ 6 В.А. screws and 


counter bored 4” dia. HA і” дер; D, 5/32” for 4 

B.A. screws and counter bored 1* dia. and l^ deep ; 

E, tapped for 4 В.А. screws and M deep ; G, 5/32” 
for 4 B.A. screws ; H, 1/16" dia. 
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View of the condenser unit, the tuner unit, and of the condenser in its box. 


Valve sockets are provided on the top and 
bottom strips of this unit. The aerial tuning 
condenser may be plugged in the lower 
sockets and the secondary tuning condenser 
in the upper sockets. When it is desired to 
couple the reaction coil with the aerial coil 
the plugs provided on the flexible leads from 


Fig. 4. 
condenser units. 


Details of panel and side strips of 
For drilling details see particulars 
given below Fig. 3. 


the reaction coil unit (to be described later) 
are plugged in the sockets provided for the 
secondary circuit tuning condenser. 


The condenser units are simply variable 
condensers mounted in boxes having ebonite 


Fig. 5. Wiring of condenser unit. 


strips, carrying two valve sockets on one side 
and two valve pins on the other side. One 
condenser has a maximum capacity of 
0-001 microfarads, and may be employed to 
tune the aerial circuit; the second con- 
denser has a capacity of 0-d005 microfarads, 
and is used for tuning the secondary circuit. 
Details of the boxes and strips and the 
wiring of the parts are given in Figs. 4and 5. 


RADIO POSSIBILITIES IN FINLAND. 


Wireless development in Finland is not 
solely represented by the indefatigable efforts 
of 1 NA and his confrères. Two active 
radio societies exist, the Finnish Radio- 
forening and the Nuoren Voiman Liitro,. the 
latter having a section, 100 strong, composed 
entirely of amateurs. The former body 
has over 600 members, and has as its objects 


the fostering of the amateur cause, providing 
assistance for professional experimenters 
and in all radio matters acting as an inter- 
mediary between the Government and the 
ordinary citizen. Broadcasting is likely to 
begin in the very near future and already 
several British firms have secured orders for 
the manufacture of receiving sets. 
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COHERERS AND CONTACT DETECTORS. 


Some references were made to coherers in the author's articles on “ The 

Crystal Detector in Theory and Practice," published іп this Journal recently. 

In the present article the subject of coherers and their relationship to 
modern crystal detectors is dealt with more fully. 


By JAMES STRACHAN, F.Inst.P. 


НЕКЕ are three distinct electrical 
instruments in which the peculiar 
properties of “ loose contacts ” are 
made use of, and which, although 
nearly related, differ essentially іп their 
mode of operation. ac 

These are, 

(1) The Carbon Microphone, . 
(2) The Branly Coherer, and 
(3) The Crystal Detector. 

In dealing with the theory of crystal 
detectors, I have so far ignored true coherer 
action and also microphonic action, because 
it was quite clear to me that they had 
nothing to do with rectification. Some 
modern writers on the subject of crystal 
rectification do not appear to be quite clear 
on this subject, with the result that their 
theories of rectification have been confused 
by the introduction of explanations of 
phenomena not directly connected with 
rectification. This confusion may be ac- 
counted for by the facts (1) that the modern 
crystal detector has been evolved from 
microphone and coherer types of apparatus 
and (2) that with the exceptions of Pierce 
and Tutton, whose suggestions I have 
developed into a rational theory of electronic 
action іп crystal rectification, all other 
investigators have based their theories on 
molecular actions, such as are produced by 
heating effects, electrostatic and electrolytic 
reactions. 

Further, Ettenreich* has confirmed the 
validity of the electronic theory of crystal 
rectification by his investigations of the 
time of reaction of the crystal detector, thus 
giving final and positive proof that the 
grosser movements of molecules or ions are 
not concerned in rectification. Apart from 
such modern evidence, however, it should 


* Wireless World Correspondence, July 9th, 1924, 
page 431. 


have been quite clear from simpler observa- 
tions that microphonic and pure coherer 
action are distinct from rectification because 
the latter is not essential to the functioning 
of either microphones or true coherers. 


HISTORICAL. 
The first practical application of a loose ` 


contact was in the microphone invented Бу 


Hughes about 1878. The first microphone 
had slightly oxidised metallic contacts, but 
Hughes soon found carbon contacts to be 
the best for the purpose. It should be 
noted here, however, that a few years later, 
when attempts were being made to produce 
a speaking microphone ог microphone- 
telephone, one patent covered the use of 
galena and pyrites as the contact materials. 

The failure of clean metallic surfaces to 
produce microphonic contacts was explained 
by the observations made by Stroh, that 
the passage of a current through a loose 
metallic contact caused cohesion of adjacent 
molecules, resulting in a permanent reduction 
of resistance so long as the contact was not 
disturbed mechanically. 

The nature of microphonic contacts was 
thoroughly investigated by Shelford Bidwell 
(1883), who showed that in the case of carbon 
the variation of resistance at the loose 
contact was not accompanied by permanent 
molecular cohesion, as in the case of metals, 
thus confirming Stroh’s observations. We 
thus see that long before the first contact 
detector was invented (1800), loose contacts 
involving the use of carbon, metals and 
metallic sulphides, had been employed and 
their nature investigated. 

The first detector used for exploring an 
oscillating field was the Hertz spark-gap. 
In 1800, Fitzgerald discovered accidentally 
that by reducing the spark-gap to micro- 
scopic dimensions and placing a galvanometer 
in the circuit, a deflection of the necdle was 
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obtained. In this experiment the “ spark- 
gap ” was really a loose contact and rectifica- 
tion was obtained at the slightly oxidised 
metallic surfaces. This phenomenon was 
investigated by Lodge, who developed the 
idea of the loose-contact detector as distinct 
from the spark-gap. 

In the same year 
(1890)  Branly  in- 
vented the first prac- 
tical coherer operated 
by an applied poten- 
tial. This consisted 
of a layer of finely 
divided metallic copper 
on a ground-glass sur- 
face in circuit with a 
Daniell cell and a H.R. 
galvanometer. In 1891 
he followed this with 
his famous  Branly 
tube or filings coherer, 
in which the copper 
film was replaced by 
a glass tube containing 
metallic filings ог 
powder. 

During the subse- 
quent five years the 
experiments of Branly «| 
were repeated апа 
investigated by physi- 
cists all over Europe, ; 
and many modifica- 
tions of the Branly 
tube were devised, but 
in its simplest form it 
remained for a long 
time the most sensi- 
tive and practical 
detector available. 

From this point the 
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Diagram showing the Evolution of the 
Crystal Detector in 25 years. 
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The comparative inefficiency of the best 
coherer, however, soon gave place to the 
single-point contact of the galena crystal 
detector. 

The term “ coherer " (which we owe to 
Lodge) was applied without discrimination 
to all the early forms of loose-contact 
detectors, which, it 
should be noted, were 
all operated by an 
applied potential from 
a local battery. The 
word “ coherer " sug- 
gested a loose descrip- 
tion of the mode of 
operation of these 
detectors which, by 
“ coherence ” of the 
loose contacts, effected 
a reduction of their 
resistance, thus allow- 
ing the current to pass 
from the local battery. 


THEORIES OF COHERER 
ACTION. 

The early workers on 
contact detectors in- 
| vented various theories 

to account for the 
cohering of the loose 
contacts. Branly was 
of the opinion that in 
addition to electrosta-. 
tic attraction of the 
adjacent particles, the 
thin intervening layer 
of dielectric became a 
conductor under the 
influence of oscilla- 
tions. Turner, Minchin 
and Appleyard showed 


development of con- G that coherer action 
tact detectors pro A, spark gap (Hertz); B, microscopic spark still to ok р lace when 
ceeded along two gap = loose contact (Fitzgerald & Lodge); the air dielectric in a 
distinct lines. The C, multiple-contact coherer (Branly) ; D, single- Branly tube was 
idea of the single-point n 2. 7. 27 Е, as е replaced by such 
: ae iene 7 contact carborundum detector ; F, single-poin MPO E А 
loose contact was fol fion coherer and galena coherer; а, modera substances as resin, 
lowed by Lodge: and galena and perikon crystal detectors. gelatine and gutta 


Castelli and later by 

Eccles, giving rise eventually in other 
hands to the modern single-point crystal 
detector. The idea of the multiple- 
point contact .of the Branly tube was 
developed practically by Marconi, in whose 
hands the filings coherer reached perfection. 


percha, the metallic 
filings being immersed іп these media. 
Haga (1896) was the first to observe 
through the microscope the actual bridg- 
ing of the air dielectric film between 
two metal conductors in close proximity 
under the influence of a potential difference, 
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a practical confirmation of the observations 
made by Stroh and Shelford Bidwell many 
years previously. Turner and others ob- 
served that the most sensitive coherers were 
obtained with certain easily oxidisable metals 
such as copper and aluminium, whence 
arose the theory that the variations in 
resistance of a coherer.were due to the 
formation and disruption of oxide films. 
_ It was also observed that with such oxide- 
flm coherers, actual repulsions of the loose 
contacts occurred so that the idea of 
“ cohering " action was not quite adequate. 
More recently, as fully described and referred 
to in my recent contributions in this 
Journal on “Тһе Crystal Detector in 
Theory and Practice," Eccles developed 
the thermal theory in explanation of 
the action of the oxide film coherer. 
Finally, in the same article, I have 
shown that film coherers (both oxide and 
sulphide) are essentially identical in operation 
with crystal rectifiers and that rectification 
is associated with electronic movements. In 
this respect film coherers, whether oxide or 
sulphide, are distinct, in their mode of 
operation, from true metallic coherers. 


CLASSIFICATION OF COHERERs. 

All the early forms of coherer detectors 
were of the “ non-self-restoring " type, the 
cohering of the loose contacts being per- 
manent until the sensitive condition was 
restored bv some automatic mechanical 
arrangement. The Branly tube type of 
coherer was “ decohered ” by а tap from an 
electro-magnet worked through a relay. In 
the so-called '' self-restoring ” type of single 
contact coherers with carbon-mercury and 
steel-mercury contacts (Castelli and Lodge- 
Muirhead types), similar results were ob- 
tained in decoherence by taking advantage 
of the electro-capillary properties of mercury 
and rotation of the contact point. This 
division of coherers into “ self-restoring ” 
and “ non-self-restoring " types was arbi- 
trary. The first true self-restoring detector 
was arrived at when carborundum powder 
was used instead of metal filings in the 
Branly tube. This was an advance but it 
was really a rather inefficient crystal detector 
and led back to the single contact type of 
detector. 

When it became recognised that oxide and 
sulphide films on metal were not only better 
as detectors than clean metallic contacts, 
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but that with a proper thickness of the 
oxide or sulphide film and a single point of 
contact rectification was effected, the rapid 
evolution of the modern crystal detector 
became possible. 


DISTINCTION BETWEEN METAL COHERERS 
AND FILM COHERERS. 

Experiment with the powerful oscillations 
of B.B.C. telephony brings out clearly the 
distinction between true coherer action with 
clean metallic filings, and that of film co- 
herers in which the metals used are oxidised 
or sulphidised. In the former, when care 
is taken to exclude atmospheric influences 
by immersion of the contacts in oil or in 
an inert gas, the Branly tube will not respond 
to telephony. Film coherers, however, rectify 
and bring in telephony. In the latter the 
degree of rectification depends on the thick- 
ness of the film and the resistance of the 
contacts. With a low resistance multiple- 
point contact (such as a Branly tube with 
very slightly oxidised filings), the degree of 
rectification is very small. With a suitable 
thickness of film and a single-point contact 
the degree of rectification is, in some Cases, 
quite as good as with a crystal detector. 
From numerous experiments it appears quite 
certain that the increased sensitivity of very 
slightly oxidised surfaces in the early coherers 
was due partly to the slight degree of recti- 
fication obtained and partly to the fact that 
such contacts responded more rapidly to 
mechanical decoherence in the reception of 
oscillation trains. 
NATURE OF THE REACTIONS AT LOOSE 

CONTACTS. 

During the writers exhaustive experi- 
ments with contact detectors of all kinds, he 
was able to distinguish between three types 
of reaction, as indicated above, at loose 
contacts, viz. :— 

(1) Microphone action. 

(2) True coherer action. 

(3) Rectification. 

From these experiments it appears that: 

(x) Microphonic action occurs at any loose 
contact having a variable resistance but 
without cohesion of the contact molecules. 
Substances giving microphonic contacts are 
carbon, certain metallic oxides and sulphides 
and intimate mixtures of finely divided 
metals with inert substances. The action 
is molecular. 
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(2) True coherer action takes place рег- 
fectly only between clean metallic contacts 
and is accompanied by cohesion of the 
contact molecules. The cohesion produced 
by a feeble current is destroyed by a mechan- 
ical. shock. With very slightly oxidised 
metallic contacts the degree of cohesion is 
much less and de-cohesion more easily 
effected. The action is molecular, and most 
probably electrostatic in nature. 

(3) Rectification occurs at loose contacts 
between metals and certain badly conducting 
substances, chiefly oxides and sulphides, or 
between the latter themselves. The action 
is electronic but is accompanied by attraction 
and repulsion of the contact molecules, giving 
rise to molecular vibrations and microphonic 
action. The best degree of rectification with 
the least microphonic action is obtained 
between a rigid metallic point and a rigid 
rectifying substance. When the contact is 
made between rectifying substances (without 
a metal point) held in position by springy 
metallic fittings, microphonic action is most 
pronounced and the degree of rectification is 
not so perfect. 


RECTIFICATION A SURFACE PHENOMENON. 

In the electronic theory of rectification 
advanced recently by the present writer, 
stress was laid upon. the fact that this 
reaction is a surface phenomenon. This is 
most clearly brought out in experiments with 
single-point film coherers, which latter should 
really be described as film rectifiers as they 
are not coherers. Round was the first to point 
out that crystalline structure is not essential 
in rectifying substances. Many amorphous 
powders under proper conditions will rectify. 
It cannot be denied, however, the orientation 
of the molecules in crystalline rectifiers 
determines the most efficient degree of 
rectification at thc surface, and that 
the conditions under which amorphous 
substances act as efficient rectifiers are such 
that they become or behave as crystallinc 
bodies. 

For example, galena or lead sulphide 
may be used as a detector in threc different 
forins, using a metal point at the loose 
contact. 

(1) Crystalline, as in the modern crystal 

detector. 

(2 Asa thin film deposited in “ metallic ” 

form on a metal surface. 

(3) As an amorphous powder lying loosely 

on a metal plate. 
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(1) and (2) rectify without ап applied 
potential while (3) requires ап applied 
potential from a local battery. 

In (2) the galena film is crystalline and 
probably pseudomorphous after the crystalline 
structure of the metal. 

In (3) the application of the applied 
potential induces crystalline conditions at 
the loose contact and rectification persists 
after the applied potential is removed, so 
long as the loose contact is not disturbed 
mechanically. In each of the three cases the 
direction of the rectified current is the same 
as that of the natural galena in a pure state, 
viz., galena — ve, “ catwhisker " + ve. 

While the conditions under which (2) and 
(3) are exactly those of the so-called film 
coherers, it should be apparent that the 
nature of the reaction is the same in each 
case and is produced at the surface of the 
contact molecules. In this connection it 
should be remembered that there is really no 
difference in the ultimate structure of most 
amorphous substances as compared with their 
crystalline forms. The difference lies in the 
orderly orientation of the crystalline form. 
This order may be natural, it may be 
pseudomorphous, or it may be acquired 
under the conditions described above. 

A film coherer, whether oxide or sulphide, 
is really a good conductor coated with a 
film of rectifying substance, and as rectifica- 
tion 15 a surface phenomenon, a film of the 
requisite thickness is all that is required. 

In my theory of rectification I postulated 
that the outside film of a crystal alone was 
concerned in the rectification and that this 
film possessed different physical properties 
from the interior molecules. This statement 
of a fact hitherto unrecognised has received 
unexpected support from an entirely 
different quarter, in Professor Desch's work 
on the surface-tension of crystals recently 
read at the British Association meeting in 
Canada.* 


PRACTICAL POINTS. 

So far this description of coherers and 
their relationship to the modern crystal 
detector is largely historical and theoretical, 
nevertheless useful, I hope, in clearing up 
some of the confusion that has surrounded 
the subject. 

The question remains as to whether any- 
thing of practical importance may yet arise 


* “Тһе Crystal Surface," by Prof. С. Н. Dech, 
Mathematics and Physics Section of the B.A. 
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out of the coherer. The modern crystal 
detector has been evolved from the coherer 
—is there any other line of research in this 
subject offering prospects of interesting 
work ? 

With regard to pure coherer action with 
pure metals, the most promising line of 
research lies in experiments with colloidal 
suspensions in non-conducting liquids. 

With reference to microscopic effects, 
while we should endeavour to reduce these 
as much as possible in the crystal detector 
by proper design of apparatus, there is an 
interesting field in the opposite direction, 
viz., by developing the microphonic reaction 
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to the utmost so that the rectifier becomes 
also the reproducer of telephony. Leslie 
Miller's “ Тһегтпорһопе,” described several 
years ago, is a step in this direction. The 
combination of crystal rectification with 
speech reproduction and without a magnetic 
circuit is enticing. 

In a subsequent contribution I shall deal 
with some practical forms of “ film coherers, ” 
all of which are much better than the best 
of the early forms of this type of apparatus, 
and of considerable theoretical interest, while 
some of them are not inferior to the best 
crystal detector, although more difficult to 
manipulate. 


BROADCASTING 
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The erection of the aerial. masts is shown in the above pictures. 


Few broadcast listeners in this country possessing valve receivers are unfamiliar 

with the transmissions from at least one of the Paris broadcasting stations. 

In this article first-hand information is given concerning the equipment of the 
most recently erected station in the French capital. 


is now being directed in a large measure to 
the more recently opened station, which is 
owned by the Petit Parisien, the largest 
French daily newspaper, which claims a total 
circulation of about 1,600,000. 


NLIKE London, Paris has several 
broadcasting stations in operation, 
and although Eiffel Tower, PTT 
and Radio-Paris have been well- 
known for a considerable time, public interest 
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The station is located in the building 
occupied. by the offices of the journal itself 
on the Rue d'Enghien, in the centre of the 
busiest thoroughfares of Paris. The aerial 
masts were erected on the roof of the building, 
a task which proved very difficult, since the 
roof, or rather roofs (for it is actually sup- 
ported on two), were not designed to carry 
this additional weight. The two masts are 


uniform in pattern, and since they are 
erected on the roofs of two separate buildings 
which differ in height, the aerial is not quite 
horizontal. 
whilst the other is 74 ft. 

24 tons, and is 70 ft. high. 


The height of one roof is 77 ft., 
Each mast weighs 


——— а —À—À 


The aerial is about 9o ft. in length, and 
consists of three horizontal parallel wires. 
The radiation from the aerial is stated to be 
500 watts, and the input is 14 kilowatts. 
The station, as is generally known, works on 
a wavelength of 340 metres. 

A counterpoise is used instead of a direct 
earth connection, and this is formed of ten 
wires about 120 ft. long, comprising a sort 
of “ mat ” 30 ft. wide under the aerial. The 
employment of the counterpoise was found 
to obviate interference from the large 
number of motors and other electrical 
machinery employed in connection with the 
newspaper printing presses. 

The actual apparatus is designed by the 
Western Electric Company, and is of the 
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same type as that at present used at the 
station PTT. A Western Electric carbon 
diaphragm microphone is used, and an 
amplifier for amplification between the 
microphone and the modulator valve. The 
power for the transmitter is furnished by 
the city power mains, two generators supply- 
ing plate and filament currents for thc 
valves. 

The illustrations which we reproduce here 
are of interest. Those showing the erection 
of the masts indicate clearly the difficulties 
which had to be contended with in putting 
up these on the roofs of the buildings. The 
centre photograph shows the completed mast 


The control room is shown in the picture on 
the left and below, a view of the studio with 
the microphone on the extreme right. 


' 
; 

+ 
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towers and aerial. Other photographs оп 
this page show the control room and the 
studio. It will be observed that the studio 
is draped in the usual manner now adopted 
in broadcasting in order to eliminate echo 
eflect and otherwise improve the acoustic 
properties of the room. 

In France public interest in this station is 
growing very rapidly, but is not confined to 
that country, since the station can be heard 
over a wide area. 

Numerous reports from amateurs and 
others are received from Scandinavia, 
Algeria, Spain (including the South of 
Spain), and from Germany, whilst reception 
in England is commonly reported from 
many parts. 


OcTOBER 29, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 133 


THE INDUCTANCE OF LATTICE COILS. 


А rapid method is outlined for the calculation of the inductance of lattice- 

wound coils which extends the graphical method of Mr. W. H. Nottage, 

in his '' Calculation and Measurement of Inductance and Capacitv," the 
second enlarged edition of whicb has recently been published. 


By J. G. Hart, B.Sc. 


ECENT articles show that a need is 

being felt by experimenters for 

more exact methods іп the measure- 

ment of the electrical constants. 
Unfortunately this frequently involves more 
than the average mathematical knowledge 
and more time than can be spared. Never- 
theless it is inevitable that as a science 
progresses more exact processes of calculation 
are needed and in this connection the following 
words of Lord Kelvin should be taken to 
heart by experimenters: “ When you сап 
measure what you are speaking about and 
express it in numbers, you know something 
about it, but when you cannot measure it, 
when you cannot express it in numbers, your 
knowledge is of a meagre and unsatisfactory 
kind." 

It is to be hoped that in time all manu- 
facturers will quote the inductance values 
of their coils. 

Lattice coils are easily made and are 
efficient, as the spacing between layers renders 
them of reasonably low self-capacity. 

The formula L = o-oor т? (№ a?//) К! 
microhenries (on page 19 of Mr. Nottage's 
book*) gives results rather too high, 
especially for the first few layers, but 
Is sufficiently accurate for a first. approxi- 
mation. When a closer result is required 
it is better to find the self-in2uctance 
of each layer and the mutual inductance 
between layers. The method outlined 
below shows how to arrive at these 
values by a graphical method with the mini- 
mum of labour; it is in fact only necessary 
to calculate | 

(a) Self-inductance of first and last layers 

as solenoids, 


* Published by 
price 7/6 net. 


The Wireleas Press. Ltd. 
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Fig. 1. 
coils wound with 


Mutual inductance between layers of lattice 
No. 32 D.C.C. wire; ЗО lurna 
per layer, 
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(6) Mutual inductance between first and 
second, first and third, and so on. 
With a coil having 16 layers, therefore, it 
is only necessary to make 2 + 15 = 17 calcu- 
lations instead of 17 + 17 (16) = 289, the 
‚ reason being that the graphs show that it is 
sufficiently accurate to assume a straight-line 

law for the remaining values. 

The calculation of the mutual self-induc- 
tances are best carried out by Mr. Nottage's 
graphical method (page 37 of his book) and 
it is found that it is sufficiently accurate to 
arrange the numbers of turns XN, in each laver 


in such а way that there are VN, groups or 
the nearest integer to that value, e.g., if there 
are 30 turns it suffices to take 5 groups of 6. 
This can be readily seen by taking different 
groupings and plotting a graph for the values 
of M.; it will be seen that the curve 
becomes asymptotic where the number of 
groups is approximately ~N}. | 

The majority of the work involved is that 
in the calculation of М, values and the 
graphical extension saves the majority of 
these being separately determined. Similarly 
the calculation of 
2M ,,=0°002N, Na VR, В, М, microhenries 
is also saved as the values of 2M,, 
are necessary only for the end values 
indicated above. | 

Figure 1 shows the relation between 
the various values of 2M and 27. ; the thick 
lines join the minimum number of points 
which have to be determined in the usual 
manner and the dotted lines show those which 
can be predicted from those already known. 
If great accuracy is desired it is better to 
calculate also 2.M between the last layer and 
each of the others to give the exact slopes of 
‘the dotted lines which diminish slightly as 
we reach the bottom of the graph. All 
that remains then to find the total inductance 
of the coils to sum up the vatues of L 
and of 2M between each pair of layers. This 
diagram incidentally shows the relation 
between L апа М. 

Figure 2 shows the final result compared 
with that obtained by using the Coursey 
formula. 
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The example taken was that of a lattice 
wound 32 d.c.c. coil on a cardboard former 
of approximately 5 cm. diameter—the axial 
length was 1:67 cm. for 30 turns, and the 
radial increase per layer was O-II cm. 
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Fig. 2. Inductance of lattice coils, No. 33 D.C.C.; 


30 turns per layer. 


Similar results have been worked out tor 
26 d.c.c. wire and the curves follow the same 
law. | 

The corrections for spacing have been 
found to be sufficiently small to neglect, being 
only 22 microhenries for a coil of 15 layers. 
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READERS' 
PRACTICAL 
IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Simple Extension Handle. holder of rigid construction which can be 

HEN tuning to distant stations it relied upon to make good contact. 

is a well-known fact that an extension 
handle attached to the knob of the variable 
condenser is a great help in avoiding hand 
capacity effects, while the long handle 
greatly facilitates critical adjustment. One 
of the easiest methods of fitting an extension 
handle consists of tapping a hole into the 
side of the knob and inserting a piece of 


Showing how bent wire сап form а good coil mount. 


Two coils can be coupled together by 
means of a swivelling joint built up from 


EXTENSION 
HANOLE 


A simple method of connecting an extension handle. 


6 B.A. threaded rod. The projecting piece 

of rod is made to engage on the tapped ebonite 

handle, which mav be about 6 ins. in length. 
Се. Be I 


Interchangeable Coil Mounting. 


T is doubtful if adjustable coil mounting 

can be constructed to a more economical 
design than that shown in the accompanying 
illustration. The sockets are made by 
twisting No. 16 wire tightly round a piece 
of 1 in. brass rod, whilst the stem consists 
of a hook-shaped bent wire. Attachment is 
made to the ebonite merely by putting the 
wire through a hole and the result is ajcoil 


A two-coil holder with provision for variable coupling. 
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а ріесе о! threaded rod, two nuts, a few 
washers and a split spring washer. The 
mount for attaching to the coil is shown in 


the smaller illustration. 
С. W. А. 


Tapped Plug-in Coils for Long Wave- 
lengths. | 


HE inefficiency which may result by 
using tapped coils is not so serious on 
an inductance entirely devoted to long wave 
tuning as in the case where a short wave 
coil is loaded up to receive on the longest 
wavelengths. As the large plug-in coils 
are expensive and a considerable number of 
them may be required to cover the wave- 
band of 2,000 to 20,000 metres, it will be 
found useful to tap out a large inductance. 
The method of making the tappings is 
shown and the first and last of the plugs 
connects to the beginning and end of the 
winding so that any portion can be put in 
circuit by means of the two sockets attached 


The coil can be tappe 4 as desired, and dead-end turns 
can be short-circusted. 


to flexible leads joined to the base of 


the coil holder. The pegs are the usual 
valve legs inserted in a piece of ebonite 
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1/32 in. in thickness, whilst another piece 
of ebonite is placed over the winding to 
prevent the nuts damaging the insulation 
on the wire. А short circuiting plug is 
shown and this will be found useful for 
extending the wavelength range, by con- 


necting portions of the coil in parallel. 
H. M. 


Double Pole Panel Switch for H.F. 
HE accompanying drawing shows all 
the necessary constructional details 
for making up a switch of high efficiency 
for use in high frequency circuits. 


Design for an efficient panel switch and a suggested 
application. 


A switch of this sort has many applica- 
tions and one way in which it can be usefully 
employed is shown in the circuit diagram. 
Here the tuning condenser is transferred 
from the primary to the secondary winding, 
and if the coupling between the primary and 
secondary is not excessively tight the tuning 
range may be extended in this manner 
when the two windings consist of a different 
number of turns. 

А. L. 
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LOW CAPACITY COILS 


A NOVEL METHOD OF SUPPORT 


By P. J, PARMITER. 


N the design of low capacity inductance 
coils for short wave reception such as 
those described in The Wireless World and 
Radio Review, Vol. XIII, p. 613, drilled 
ebonite strips are used to support the turns. 
This method of construction involves a 
considerable amount of accurate drilling, 
and the subsequent assembling is a rather 
dificult matter as the ebonite strips are 
liable tosplit when manipulating the relatively 
stiff wire through the holes. 
Now a No. 16 gauge wire is practically 
self-supporting, and therefore, as the principal 


pushed up close to the wire. The ends of 
the string are separated so as to embrace the 
next turn, after which they are brought to- 
gether and another bead slipped on, this pro- 
cess being continued until all the turns have 
been secured. The free ends of the string . 
are then tied and cut off. : 

This is repeated four times at intervals of 
90 degs. around the circumference of the 
coil or with small coils three rows at 
intervals of 120 degs. will suffice to render 
the coil both rigid and unbreakable. 

If the turns are required to be closer 


use of the strips together than 
is to keep the the thinnest 
coils in shape, available beads 
there is no con- reum, wil ^ permit, 
siderable strain | 6 they тау be 
imposed upon ЕС I replaced b 
the supports x (Ша... knots іп the 
when the final e — string, or even 
assembling is by crossing 
completed. thicker string, 
Another way lattice pattern, 
to achieve the between the 
same result " turns. 
with the Қ. The ends of 
vantages о | the coils ma 
aue strength Bead spacers for low capacity coils, be joined to ПШ 
and  unbreak- 


able construction is as follows. 

First wind the coil of the desired dimensions 
and number of turns, using say a No. 16 
gauge wire (which may be insulated if so 
desired) upon a firm yet somewhat resilient 
mandril. The writer uses a length of 
strawboard tubing, 3j ins. diam. and { in. 
thick. 

After winding, the wire is sufficiently 
springy to render its removal from the former 
an easy matter. 

The loose coils are now secured by means 
of cotton or thin string, and electrical 
insulating beads in the following manner. 

A doubled length of the string or silk 
is passed over the top turn, a bead is then 
slipped over the free ends of the string and 


standard plug 

contacts. Similar coils may be wound for 
transmitting inductances, in which case one 
long coil may be subdivided into a number of 
sections. The ends can be connected in 
series by single plugs and sockets, which are 
staggered around the built up inductance. 
In this way the inductance of the coil may 
be adjusted as desired by adding or by 
removing the ' units" or small coils of 
which it is composed, the plug and socket 
connections rendering this an easy matter. 
` If the final inductance is too long to be 
self-supporting it can be strengthened by a 
skeleton former of insulating material. 

Tappings can be taken from the plug and 
socket connections by means of clips or by 
soldering on short leads. 


с 
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The Anti-phonic Valve Holder.* 

The valve holder is sketched in Fig. т, 
where A is a base provided with fixing holes 
B, and C is the holder which contains the 
valve sockets. The holder C is fastened to 
the base by four springs D, which are secured 
at one end to the valve sockets, and at the 


Fig. 1. A sketch of the underside of the holder 
showing more clearly the principle adopted. 


other to the base by screws E. The valve 
is thus supported оп springs, 
absorb mechanical shocks and protect the 
filament. The springs are of sufficient 
strength to withstand straining when a valve 
is inserted or withdrawn. 

The risk of burning out the filament by 
inserting the valve in the wrong position is 
eliminated, the sockets being sunk below 
the surface of the holder. 


* Messrs. Burndept, Ltd. 


which . 


The valve holder is 2}ins. in diameter, 
and is suitable for mounting on a baseboard, 
or may be mounted on the rear side of the 
panel, and will be found very useful in 
portable receivers as well as іп receivers 
employing dull-emitter valves, particularly 
those of the class which take a filament 
current of 0-06 ampere. 


Fig. 2 


The Aermonic Valve Holder. 

The valve holder sketched in Fig. 2 has 
been designed for screwing to the back of the 
panel. The base of the holder is 2 ins. long 
by гіп. wide, and the centre of the valve, 
when mounted in the holder, is about 1] ins. 
from the edge of the base. 

The material of the holder appears to have 
satisfactory insulating properties. 

To remove the possibility of the valve 
being inserted in an incorrect position, the 
brass sockets terminate about } in. from the 
surface. Special attention has been given 
to the arrangement of the sockets from 
the point of view of easy wiring. 
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EXPERIMENTAL EQUIPMENT AT 2DX. 


By W. K. 


RATHER interesting indication 

of the remarkable advances of 

amateur wireless during the last 

ten years may be gained by turning 
up the October 1914 number of The Wireless 
World. The equipment of TXK, now 
2 DX, is therein described, with a photograph 
of the apparatus. 

Gone is the 400 cycle spark set whose 
range seemed to vary inversely as the power 
input ; likewise the receiver with its loose 
couplers, crystal detectors and enormous 


AMPLIFIER 


709099 О+нт 


ALFORD. 


THE PRESENT TRANSMITTER. 

The general arrangement of the trans- 
mitting gear is shown in the photograph, 
which at first sight gives an impression of 
inadaptability. 

However, the whole system is capable of 
the most flexible re-arrangement for experi- 
mental purposes, bus-bars апа terminal 
boards being provided at the back of the 
panel, which is quite open. 

This method, incorporating tidiness with 
efficiency, appeals to the writer, and pickle 


DRIVE CIRCUIT 


70099 О+нт 


Fig. 1. Diagram of the transmitter circuit now in use. 


variable condensers, though this receiver 
achieved the somewhat noteworthy reception 
of the old Marconi spark station at Glace 
Bay, Nova Scotia, bn 9,000 metres, hence 
the enormous “ cheese box " inductance in 
the left centre of the photograph. 

A point of interest lies in the fact that a 
De Forest Audion valve was obtained at the 
end of 1913 and used quite successfully, 
but since the principle of regeneration was 
unknown at that time little advantage was 
gained over the crystal receiver. 


jar and jampot apparatus does not find its 
place in the equipment. 

Lastly, and not least, safety in operation 
has been considered, as fairly high voltages, 
between 4,000 and 5,000, are available. 
Nobody who is continuallv receiving shocks 
from the apparatus can maintain a mental 
equilibrium consistent with fruitful research. 

The investigations proceeding at the time 
of taking the photograph concerned the 
application of the master oscillator system 
to short wave transmissions. 
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The aerial, closed circuit, and grid circuit 
inductances are seen at the top right, and 
are wound with 6 S.W.G. H.C. copper wire. 

The master oscillator or drive circuit 
inductances are seen at the left, and although 
rather more than necessarily large, happened 
to be available and function perfectly. 
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The high potential is rectified by two 
Mullard U 50 rectifying valves, which handle 
up to 3,000 volts at a maximum of 0:12 
amperes. 

Four Amrad “5” tubes W4,000 are being 
tried in the rectifying circuit. These tubes 
have a remarkable rectification characteristic, 


Fig.2. An illustration of the 

Transmitter panel. Every- 

thing ts arranged for easy 

access for experimental con- 
nections. 
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Fig. 3. 

Тһе Supersonic 
Receiver апа 
auxiliary 
apparatus, 


This drive circuit employs two A.T. 40 
valves in parallel, the amplifier being a 
Mullard 0-150, rated at 2,000 volts anode 
potential, and requiring 10:4 volts at 
4 amperes for the filament. 

The anode potential and filament lighting 
current is provided from a Zenith transformer 
rated at 160 K.V.A. 


have an extraordinarily small “ back flow,"' 
and pass large currents without any detri- 
ment to their life or efficiency. 

The complete circuit, operating at the 
moment from 70-120 metres, is shown in the 
accompanying diagram (Fig. 1). 

The overall efficiency is not as high as 
might be desired owing to unavoidably long 
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aerial and counterpoise leads, one ampere of 
high frequency energy being transferred to 
the aerial with an input of about 40 watts to 
the main amplifier valve. 
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wave transmissions are looked forward to 
with great interest during the coming winter. 

The Westinghouse Broadcasting Station, 
KDKA, operating on 53 metres, is received 
at tremendous strength, as were also the 
calibration waves sent out from the Eiffel 
Tower, Paris, on 25 metres. 

After using the superheterodyne one must 
pause to admire the wonderful patience and 


skill displayed by the exponents of the 
“ detector and’one step ” (obnoxious phrase) 
on short wavelengths. The mental and 


physical strain must be awful. 


- - -- 
ees ir? s 


Fig. 4. 


THE RECEIVER. 

For short wave reception an Armstrong 
supersonic heterodyne (Fig. 4) is employed, 
using up to ten valves, and has proved 
aighly satisfactory in operation. Uniform 
omplification, with the characteristic ease of 
operation, being obtained as low as 20 metres, 
and by its use the investigation of short 


EFFICIENT 


Skeleton diagram of the circuit of the receiver. 


THE AERIAL. : 

The aerial is an eight-wire cone, tapering 
from 4ft. 6ins. to 6 ins., 47 ft. long, and 
55 ft. in average height. 

The counterpoise is an eight-wire fan- 
shape, and is untuned, its dimensions having 
been altered to obtain the best results on 
тоо metres and less. 


REACTION. 


By H. STOPHER (5 GF). 


NE frequently encounters the case 
in home constructed sets in which 
great attention has been paid to 
the tuning arrangements and gen- 
eral wiring, but little or no thought given to 
the design of the reaction system, there 
appearing to exist a prevalent idea among 
many constructors that any coil which can 
conveniently be coupled to the A.T.I. will 
serve as a reaction coil, the only stipulation 
being that it must make the set oscillate. 
As in the majority of receivers the reception 


of weak signals depends largely upon the 
feed-back effect which is obtained' by the 
use of reaction, the correct functioning of this 
portion of the circuit is of as much importance 
as the design of the tuning system. 

The chief trouble experienced is overlap 
inreaction. Despite all that has been written 
regarding this phenomenon, in the technical 
press, the author has seen few home-con- 
structed sets in which absolutely no overlap 
is present. Overlap is always indicated 
by the circuit commencing to oscillate with 
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a pop when the coupling is tightened and the 
degree of coupling at which oscillation starts 
does not coincide with that at which it stops. 
The space intervening between these two 
points may only be very slight or it may be 
very pronounced but its presence even in a 
very small degree renders it almost impossible 
to obtain just that degree of regeneration 
necessary to read some extremely faint signal. 

Overlap can be entirely eliminated by 
varying the filament current, the high 
tension voltage and the grid leak preceding 
the detector valve. In the case of a two or 
three-valve receiver with only one pair of 
H.T. terminals, it is often inconvenient to 
vary the plate potential and providing this 
15 not excessive for the valves in use, the 
overlap can generally be eliminated by the 
use of a variable grid leak. As, however, 
the detecting properties of a valve vary 
enormously with different values of grid 
leak, it is best if possible to adjust the 
H.T. voltage of the detector valve and to 
obtain fine adjustment through the agency 
of the filament rheostat. When correctly 
adjusted it should be difficult to tell at what 
point of the reaction coupling oscillation 
starts and stops, assuming that the circuit 
15 quite quiet and no signals are being 
received. 

A trouble which is closely allied with 
overlap but which has very many other 
disadvantages, is the use of too large a 
reaction coil. It should never be necessary 
to use more turns of wire on the reaction 
coil than are included in the grid circuit. 
A large reaction coil will usually work as 
far as generating oscillations is concerned, 
but the tuning of the set suffers and it will 
generally be found that the set refuses to 
oscillate below the natural wavelength of 
the reaction coil. In the majority of cases, 
inability to oscillate on short wavelengths 
may be traced to thiscause. А coil of 12 
to I4 turns with reasonably tight coupling 
Is ample for wavelengths up to 200 metres, 
but sets employing as many as 50 turns are 
frequently encountered. 

In addition to the general inability of a 
set to oscillate below the natural wavelength 
of the reaction coil, two other important 
disadvantages accrue from making this coil 
toolarge. Firstly, the tuning of the set will 
vary enormously with any slight adjustment 
of the coupling. The disadvantages of this 
are obvious. Secondly, it will be necessary 


Остовкв 20, 1924 


continually to adjust the reaction when 


varying the A.T.C. On most receivers best 
C.W. signals are generally obtained when the 
set ts oscillating weakly, and when varying 
the A.T.C. from minimum to maximum the 
reaction coupling may have to be increased 
by as much as 45 degrees to keep the circuit 
just oscillating, if an unsuitable size of reac- 
tion coil is used. Coils either too large or 
too small both give this effect, so that if it is 
desired to tune over a fairly wide range a 
tapped reaction coil is essential. With the 
correct number of turns in the reaction it 
should only be necessary to vary the coupling 
a few degrees over the whole range of the 
aerial tuning condenser, which enables rapid 
searching to be carried out. 

À three or five-plate condenser across the 
reaction coil is of great assistance in obtaining 
very fine adjustment and frequently enables 
weak stations to be received which it would 
be almost impossible to get without it. Its 
use, however, may cause complications if the 
reaction coil becomes tuned to the same 
wavelength as the aerial circuit, as oscillation 
may then become somewhat difficult to 
control. The reaction coil should in all cases 
be connected directly next to the plate of the 
valve, any other apparatus such as telephones, 
L.F. transformers, etc., coming afterwards. 
The author once experienced a case in which 
persistent refusal of a receiver to oscillate 
below 250 metres was traced to the first 
intervalve transformer having been placed 
between the plate of the detector valve and 
the reaction coil. The capacity between the 
primary and secondary windings was thus 
in shunt across the plate and filament of the 
valve and was sufficient on the higher fre- 
quencies to stop the valve oscillating. 

Difficulty in getting a set to oscillate may 
also be caused through the ‘phones trans- 
former or other apparatus in the plate circuit 
of the valve not being shunted by a sufficiently 
large condenser to by-pass the H.F. circuits. 
Intermittent and unsteady oscillation may be 
due to variations in the internal resistance of 
a bad or aged H.T. battery. A 2 or 4 míds. 
condenser across the battery will generally 
cure this trouble, besides generally quietening 
the circuit. A bad grid leak can also be 
responsible for unsteady oscillation. On the 
very short waves, around roo metres, the 
set will probably refuse to oscillate if the 
tuning circuits are wound with too fine a 
gauge wire. 
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reception of 5 XX without an external 
aerial is reported by a French amateur at Charenton, 
near Paris. “ | 
* * ж ж 
Whaling vessels in the North Sea are adopting 
the Marconi Direction Finder as a means of locating 
each other in fog and darkness. 
- * ж + 
It is understood that from 10 p.m. onwards this 
evening (Wednesday) the Election results will be 
broadcast. Details as to the state of the Parties 
will be given every hour. 
* * * * 
A course of University lectures is being broadcast 
from WJZ, the Westinghouse station in New York. 
Fifty-four lectures, each of twenty minutes duration, 
covering eight subjects, will constitute the “* Кай” 
term. 
* ж ж ж 
"... the nation which makes the freest and 
most systematic use of broadcasting will be the 
one to take the foremost place intellectually and 
industrially."—Mr. A. К. Burrows, in his new book, 
"The Story of Broadcasting." 
* * * * 


CAPTAIN ECKERSLEY'S TRANSATLANTIC 
SPEECH. 

Numerous readers report reception-of the speech 
of Captain Eckersley, which was broadcast from 
WGY, the General Electric Company's station at 
Schnectady, New York, in the early hours of 
Sunday, October 12th. 

Excellent reception was reported by Mr. Crewe 
of Golders Green, whilst Messrs. Bathurst and 
Martin, of West Croydon and Worksop respectively, 
report clear reception of the speech on one valve. 


SWISS BROADCASTING TRIALS. 

Preliminary trials from the new Swiss Broad- 
casting station at Hoengg, near Zurich, have proved 
very satisfactory and signals have been reported 
in both England and Sweden. А Western Electric 
transmitter is employed, operating on a wavelength 
of 650 metres. It is probable that the wavelength 
will, however, be altered owing to the interference 
caused by marine and coastal signals. 


GERMANY'S BROADCASTING ANNIVERSARY 

To-day (Wednesday) Germany celebrates her 
first anniversay of broadcasting and the newspapers 
are hailing the event with great enthusiasm. 
Public opinion is that wireless telephony has come 
to stay and in years to come will play a role too 
large to be gauged in the light of past achievements. 


RECORD LOG FOR ONE EVENING ? 
Four American amateurs of the Sixth (Pacific 


Coast) district were ''logged" by Mr. W. A. S. 


Batement, of N.W. London, on October 12th, with 
one, and occasionally two valves. These stations 
were 6 ВКА, 6BQR, 6BJJ and 6ARB. 
Seventy-nine other American amateurs were heard 
on the same evening. 


GREEKS USE PRIVATE WIRELESS. 


Wireless telephony has been seized upon as a 
valuable aid by a number of business houses in 
Greece, where the wireless regulations permit of 
the private use of this means of communication. 
Four important firms are already equipping their 
premises with the Marconi “ Popular’ wireless 
telephone set (type XP), to link up their head 
offices in Athens with their branch offices in the 
Pireus, and further enquiries for similar sets have 
been received from other commercial firms. This 
type of wireless telephone set has been designed 
for use by people possessing no technical knowledge, 
and is as easy to operate as the ordinary Post Office 
telephone. 


GENEVA AS EXHIBITION CENTRE. 


It is prpgposed that an International Wireless 
Exposition should be held in Geneva during 
September, 1925. The Exposition, which will 
occupy the Electoral Palace, will be designed to 
attract exhibitors and visitors from every corner 
of the globe. 


COPYRIGHT TROUBLES IN FRANCE. 


French broadcasting is threatened with trouble 
in the near future, in connection with the Copyright 
Law as it affects the playwrights, authors and 
music composers, who are claiming that the broad- 
casting stations are infringing copyrights wholesale. 

It appears that when the matter comes before 
the Courts the broadcasting interests will have to 
contend with the three associations representing 
their opponents. 


RADIO CONTROL IDEALS. 


The successful voyage of the Zeppelin Z R 3 to 
America has prompted some remarkable assertions 
by the Italian inventor, Signor Fiamma, whose 
radio control device has recently roused great 
interest. 

In an interview with a Day Telegraph corres- 
pondent, Signor Fiamma said that he could have 
guided the ZR 3 to America from any part of the 
world at any distance, and could, with equal ease, 
have brought the airship back without à human 
being on board. The inventor added that with his 
apparatus it will soon be possible also to establish 
cross-channel air transportation at all times and 
in any kind of weather without any person on 
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board. The aeroplanes would be directed simply 
by someone in a London office. 

Similarly, affirms Signor Fiamma, covered-in, 
stormproof ships could be conducted across the 
seas, carrying goods to Calais, Boulogne, Ostend 
or any Continental port. 


“MYSTERIOUS " BROADCAST PREACHER. 


Reference was made in a recent issue to an un- 
known station broadcasting religious addresses at 
a late hour on Sunday evenings. A reader in the 
Bristol district replies to our query with the 
information that a religious service is broadcast 
between 10 and 11 p.m. on Sundays by Mr. 
Appleton, manager of the Cardiff station. 


A CLUB MAGAZINE. 


Other radio societies anxious to preserve en- 
thusiasm among their members would do well to 
follow the example of the Woolwich Radio Society, 
who now produce a monthly magazine, “ The 
Oscillograph,”’ 

From a perusal of the October number, a copy 
of which has reached our hands, it is evident that 
the personal note is well to the fore in the affairs 
of the Society. Among other features, “Тһе 
Oscillograph " contains useful hints оп trans- 
atlantic reception, notes of activities during the 
coming month and some delightfully informal 
reports of recent events. That inevitable 


The use of loud 
present Election. 
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section, “ Things we should like to know," also 
finds a place. The cost of producing the magazine 
should not be high, as it is “ Roneod." 


FRENCH SCIENTIST ON SHORT WAVES, 


M. Marius Latour, the famous French wireless 
engineer, expressed some interesting opinions on 
the subject of short waves in the course of a recent 
interview with our Paris correspondent. 

M. Latour holds that, in spite of the experiments 
now being conducted on the lower wavelengths, 
the higher wavelengths of 1600 metres and above 
will always be extensively used. These waves 
at present possess,a great advantage in that they 
are more stable in reception than those below 900 
metres; moreover it is difficult to predict that 
successful and reliable daylight transmissions on 
short wavelengths will be ultimately achieved. 

Asked whether he regarded satisfactory two-way 
Transatlantic broadcasting as рбвзіМе, М. Latour 
stated that such a project was not only possible 
but probable. He doubted, however, whether 
American programmes would suit European tastes 
and vice versa. 


PUBLIC ADDRESS SYSTEM. 


Messrs. Autoveyors, Ltd., of 84 Victoria Street, 
London, S.W.1l, inform us that they have been 
appointed Distributing Agents for the well-known 
Western Electric Public Address System. 


speaking apparatus for political speeches has gained increased favour during the 
The candidate in the above photo is seen using a microphone part of the Marcontphone 
equipment, suspended round his neck. 
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THE TRANSMISSION OF PICTURES BY 
WIRE AND WIRELESS. 


_N interesting paper on this subject 
was read by Mr. Thorne Baker, 
F.R.P.S., on October 17th, at the 
Royal Photographic  Society’s 

Headquarters, 35 Russell Square. i 

The lecturer is, of course, a well-known 
worker in this field of research and his 
remarks were illustrated by a series of 
lantern slides. He explained the several 
systems of photo-telegraphy which have 
been tried, and described the pioneer work 
of Korn and Bellini and his own researches. 

It often happens in research work that 
methods which had been dropped are again 
revived in the light of some new discovery 
having an important bearing on it, and so it 
is with “© photo-telegraphy.”’ 

The most successful system to-day is a 
development of that previously used by 
Korn, the principle of which may be under- 
stood by reference to Fig. і. The picture 
which is to be transmitted is in the form of 
a transparency printed on celluloid and 
fixed around the glass cylinder G. This is 
rotated and a spot of light is caused to 
pass through the film and act on a selenium 
cell A. The intensity of the light acting 
on this cell, and consequently the ге- 
sistance of the cell will, of course, depend 
upon the thickness of the deposit on 
the film and consequently the current in 
the output circuit will vary in sympathy. 
At the receiver the current passes through a 
special galvanometer and according to its 
strength will open a shutter to a varying 


Fig. 1. The arrangement employed by Korn in 


early experiments, 


extent, thus allowing a spot of light to fall 
on a sheet of photographic paper attached to 
a cylinder which is rotating at the same 
speed as the one at the transmitter. 


Fig. 2. A picture transmitted over a considerable 
distance 


Elaborate arrangements are, of course, 
necessary to keep the speeds of these two 
cylinders exactly the same. The apparatus 
of to-day employs a photoelectric cell in 
place of the selenium, the latter having 
certain disadvantages, in particular that of 
lag. 

The lecturer emphasised the difficulties 
experienced in actual working over long 
lines as against laboratory tests. In the 
latter case good results were certain, whereas 
the capacity of a long line often made faithful 
transmission almost impossible. From this 
point of view, therefore, the lecturer looks 
to radio as being capable of giving much more 
stable results, and a simple diagram of an 
early transmitter and receiver used by him 
was shown in a lantern slide. 

Work is still progressing and the sensitive 
apparatus and stable form of transmitters 
now available leads Mr. Thorne Baker to 
predict that in perhaps a comparatively short 
time pictures transmitted by telegraph will 
be a regular feature in the pictorial news- 
paper world. 

That this work has already reached a high 
standard is shown by the picture Fig. 2 repro- 
duced here, which was transmitted over a 
considerable distance in America. 
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Transmitting Licences. 


To the Editor of THE WiRELESS WORLD AND 
Rapio REVIEW. 


Sır, —Referring to the correspondence оп the 
&bove in your issue of September 3rd, I am of 
the opinion that “ Newcastle " is somewhat hurt, 
but I should like him to think seriously, and try to 
place himself in the position of the P.M.G. and his 
Staff, and to consider the difficulties they have to 
meet when application is made for & transmitting 
licence. Twelve months ago I applied for a licence, 
and in the end one was issued for the use of arti- 
ficial aerial; to this I appealed but with no avail. 

Now I really felt as much hurt as '' Newcastle ” 
does, but after twelve months with artificial aerial 
work I am now certain that the P.M.G. did me a 
good turn, for under such a condition one does 
much finer work than when permission for open 
aerial work is given in the first place. If I had to 
illustrate the work undertaken with artificial 
aerial, it would take up a great deal of space. 
And I think this is the best way one can really 
obtain perfection in transmitting apparatus when 
fitting up from components. Twelve months later 
I again appealed to the P.M.G. and after I had 
pointed out my experiments and progress, the 
necessary permission was granted to me. 

In my opinion there is nothing unreasonable 
about this procedure, .and before “ Newcastle ” 
can condemn anything that he hears on the receiver 
he should pay a visit to the transmitting end and 
see what is going on there. 

And when he refers to qualifications, he may 
be interested in my record. 

I have been lecturing and demonstrating X-rays, 
high frequency, including wireless, for a number 
of years, and have over half a ton of electrical and 
wireless apparatus to experiment with, three parts 
of which is of my own manufacture; half of 
this again is not even built from the bought com- 
ponents, but is constructed from the rough material 


JoSEPH NoDEN (6 TW). 
Nr. Nantwich. 


A Word for Transmitters. 


“То the Editor of THE WIRELESS WORLD AND 
Ravio REVIEW, 


Sır, —You publish a letter from John P. Wilson, 
of this town, in your issue of September 17th. 

Mr. Wilson seems to have a grievance against 
local transmitters. 

If your correspondent will cast his mind back to 
two years &go when there was no official broad- 
casting he will remember that amateur trans- 
missions were & source of great benefit and inci- 
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CORRESPONDENCE. 
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dentally brought into being the nucleus of the present 
listening-in public. j 

It is agreed that (based on present-day broad- 
casting) the amateur transmissions of these days 
were poor stuff, but half a loaf is better than no 
bread. It may interest Mr. Wilson to know that 
the present excellence of apparatus for short wave 
reception was mainly developed by experience 
gained from listening to these amateur(ish) trans- 
missions, and local transmissions were thankfully 
received. 

I think that your correspondent will find, if he 
listens in between the time stated, that the old 
hands, who at one time bore the brunt of the 
transmissions, are not now. heard between the 
wavelengths of 300 and 500, but he will probably 
find them between 60 and 150, where they do no 
harm to anyone but themselves. 

How does your correspondent know that the 
transmitters of whom he complains do not possess 
accurate measuring instruments ? АП the licensed 
transmitters whom I know have very good instru- 
mente and do carry out genuine experiments. I am 
afraid your correspondent is confusing the pirate 
who, under a wrongly granted or poached call sign, 
makes the ether hideous, Sunday after Sunday. 
Why should a man with a non-radiating licence have 


а call sign ? А 
Lovis J. Woop, 
(Hon. Sec., Halifax Wireless Club). 


0,8, оп 10-ft. Aerial, 


To the Editor of THE WrRELESS WORLD AND 
Rapiro REVIEW. 


SrR,—In the early hours of Sunday, October 12th, 
with a three-valve receiver (2--у--0), and using 
а 10-ft. piece of wire hung across the room on a 
second-floor London flat, the writers heard the 
speeches made at a banquet given by the H. J. 
Heinz Co., of U.S.A., and broadcast by KDKA, 
Pittsburg. 

The speeches lasted for over an hour and at 2.26 
a.m. the chairman was heard, with a rap on the 
table, asking for order. He announced that 
President Coolidge would speak to the guests over 
the telephone from the White House, 400 miles 
away. Every word of the President’s speech, 
which lasted for 20 minutes, was distinctly heard. 

Later the chairman announced that he had just 
received a telegram from a *' listener-in " that the 
speeches were being heard as if they were taking 
place in the room. 

The conversation of the guests between the 
speeches was plainly heard. 

THEODORE BRUMBY, 
WILLIAM NICHOLSON, 
(Members of the Hampstead and St. Pancrag 
Radio Society), 
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Radio Society of Great Britain. 


At the meeting of the Society held on Wednesday, 
October 22nd, the President, Dr. W. H. Eccles, 
F.R.S., moved, and Admiral Sir Henry Jackson, 
G.C.B., seconded, the following motion : 


The Radio Society of Great Britain tender 
their congratulations to those members of the 
Society, namely, Mr. C. W. Goyder, Mr. Gerald 
Marcuse, Mr. E. J. Simmonds and Mr. J. A. 
Partridge, who have successfully established 
two-way radio communication with New Zealand, 
and they desire also to convey their felicitations 
to the Radio Society of New Zealand апа to 
those New Zealand amateurs who co-operated in 
the experiments. 

In moving the resolution it was pointed out that 
the fact that these experiments had been carried 
out in the early morning, about 6 a.m., raised the 
question as to which direction had been taken by 
the radio signals. . The shortest route is an easterly 
one, by which the waves would travel over parts 
of Europe, Asia and India, but in the early hours 
of the morning in this country that route would 
be in full daylight and therefore probably a difficult 
one for the waves. The alternative route, which 
would be mostly in darkness, is via Greenland, the 
United States and right across the Pacific Ocean. 
This is a much longer route and it is also one which 
is mainly over water. 

In either case the success of these experiments 
should point out the way for further research on 
this interesting scientific phenomenon. 

* * * 


The unstinted &dmiration of all amateurs for 
the performance of the first four to communicate 
with New Zealand was well expressed in the following 
telegram addressed to Mr. J. A. Partridge :— 

" Congratulations of Manchester transmitters 
on London gang's wonderful achievement.” 


A VISIT TO THE N.P.L. 


A party of about 80 members of affiliated 
societies in the Eastern Metropolitan group paid 
а highly interesting visit to the National Physical 
Laboratory, Teddington, on Saturday afternoon, 
October 18th. The party, which arrived in two 
detachmente, was conducted over the wireless 
section by Dr. Smith-Rose and Mr. Colebrook, who 
explained everything with great care and lucidity. 

After the aerial and counterpoise system had 
been inspected, the apparatus in the transmitting 
shed was examined, and special interest was shown 


in the means of maintaining the wavelength abso- 
lutely constant by means of & master oscillator. 
The apparatus in the receiving hut was next visited, 
and the refinements employed to ensure absolute 
accuracy of measurement of signal strength and 
distortion proved a revelation to the amateur 
who is content to get his results accurate to 1 or 2 
per cent. Several members wished they had 
brought their wavemeters along to be calibrated ! 
The thanks of the group are due to Dr. Smith- 
Rose and Mr. Colebrook, and to all the officials 
who made the visit such a success. 

* * * * 

One of the chief difficulties of the Birmingham 
Wireless Club during the past year has been the 
lack of library accommodation. This has now 
been found, together with facilities for storing the 
club apparatus. 

Many interesting fixtures have been arranged for 
the coming session, with as many demonstrations 
as possible. 

* * * * 

Considering that the modern valve is the outcome 
of the electric lamp, Mr. F. Bodenham’s recent talk 
on ' Electric Lamps," before the Radio Experi- 
mental Association of Nottingham, proved of 
extreme interest. The speaker described the early 
experiments of manufacturers with filaments of 
platinum, carbon and tungsten. Modern methods 
were also dealt with. 

* * * * 

Members of the Borough of Tynemouth Radio 
and Scientific Society turned out in full force to 
hear a recent debate on Broadcasting v. Experi- 
menting. 

Mr. Cowell spoke in praise of broadcasting as an 
aid to amateur experimenting, as it provided unique 
opportunities for testing. Mr. Byers contested 
that much of the best amateur work had been 
carried on independently of broadcasting. The 
meeting was unanimous in the opinion that broad- 
cast listeners should join a wireless society and 
thus learn more &bout the fundamental principles 
of the science. 

* * * * 

The question of resistance capacity coupling 
formed the theme of discussion among members of 
the Battersea and District Radio Society on 
Thursday, October 9th, when an interesting lecture 
on the subject was given by Mr. A. E. Dutftield, 
Chairman. 

The Society is now starting actively on the 
winter session and applications for membership 
are invited. | | 
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Many types of apparatus were on view at the 
October meeting of the Kensington Radio Society, 
including multivalve resistance capacity coupled 
receivers, coils for transmission and reception, 
buzzer and valve wavemeters. These had all 
been constructed by members and were intended 
for exhibition at the Paddington Technical Institute 
in connection with the Western Metropolitan 
Association of Affiliated Societies. 

* ж ж ж 


" An International Language for Radio ” formed 
the subject of a lecture delivered by Mr. George 
T. Smith before the Walthamstow Amateur 
Radio Society on October 16th. 

The lecturer recounted how Esperanto had helped 
him in communicating with continental amateurs, 
by whom it was extensively used. After the 
lecture many members undertook to study 
Esperanto, and a resolution was passed expressing 
the Society's faith in this language as the best 
medium for international radio intercourse. 

* * * * 

A highly satisfactory year was reported at the 
annual general meeting of the Sale and District 
Radio Society, held on October 17th. 

During the winter session, the Society's rooms 
wil be open every evening. Arrangements are 
well in hand for the preparation of an attractive 
programme, and new members will be warmly 


welcomed. 
* ж ж ж 


HIGH EFFICIENCY COILS. 

In the article entitled “ New Coils of High 
Efficiency," by Mr. J. H. Reeves, M.B.E., appearing 
in our issue of October 15th, the following additions 
or corrections should be made :— 


Page 75, column 1, 2nd line under figure: for 
3 16 read .036. 

Page 75, column 1, 9th line under figure: for 
“ cut-out” read ''mark." 

Page 75, column 2, 5th line from top: for “ mark " 


read “ drill." 
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Page 75, column 2, bottom: add “clamp tightly 
together." 

Page 76, column 1, 3rd line from top: for “‘ upper ” 
read ““ lower." 

Page 76, column 2: add “ unskilled workers should 
drill first. all bars with a 6 B.A., and assemble 
with use of wood screws. The edge carrying 
the wire is the upper edge of each bar, as seen 
in Fig. page 75, column 1." 

Page 76, column 2, Sth line from bottom: for 
* strengthening " read ''straightening." 

Page 77, column 1, 4th line from bottom: for 
"the best known makes" read “the best of 
mine." 


FORTHCOMING EVENTS. 


SDAY, OCTOBER 29th. . 
^ Elementary Talks on Magnetism 


Bristol and Radio Society. 
by Mr. W. A. Andrews, B.Sc. 
Clapham Park Wireless and Scientific Society. 
67 Balham High Road. Lecture: “ Ebonite.” 

tive of the Bntish Ebonite Co. 


'" X Rays" 


Tottenham Wireless Society. 
and Electricity, І.” 
'" Wireless Lecture No. 1,” 


At 7.45 p.m. At 
By a representa- 


Society, Peckham. At 44 Talfourd Road. Lectures : 
and “ Principle of the Multiple Tuner.'' 


THURSDAY, OCTOBER 30th. 
Bournemouth and District Radio and Electrical Society. At 7 p.m. 
At the Y.M.C. A., St. Peter's Road. Lecture: '' The Microphone 
" and Its Uses ” (with demonstration). By Mr. E Skinderviken. 
Derby Wireless Club. Lecture by Mr. E. V fartin 
Walthamstow Amateur io 5 Seals Discussion. 
Hounslow and District Wireless Society. Lecture: ‘‘ The Scientific 
Future." By Prof. А. M. Low. 
Luton Wireless Society. At 8 p.m. At Hitchin Road Воу% 
School. Discussion of Difficulties. 
West London Wireless and tal Association. At Belmont 
Road Schools. Question Night. 


FRIDAY, OCTOBER 31st. 
Bristol and District Radio Society. Demonstration and Address 
by Radio Instruments, Ltd. 
MONDAY, NOVEMBER 3rd. 
Hackney and District Radio Society. Vest дее Lectures. 
TUESDAY, NOVEMBER 4 
Manchester and District Radio Transmitters 
Grand Hotel, Aytoun Street, 
Presidential Address, by Dr, L. S. Palmer. 
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A view of the Manchester Radio Scientific Society's stand at the recent wireless exhibition in that city. 
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VALVES FOR REFLEX RECEIVERS. 


ITH the production of new types of valves, 

some with low impedance and others with 
high amplification factors, it is natural to ask 
whether any of these new types may be used with 
advantage in dual amplification receivers. 

In our opinion it would be best to employ valves 
designed for general reception. Valves of this 
type generally have an average value of amplifica- 
tion factor and a moderately high impedance, and 
are therefore likely to give better results when 
called upon to amplify signals at both high and 
low frequency. 


RECORDING OF MORSE SIGNALS. 


WE have recently received many enquiries 

from readers who wish to record Morse 
transmissions, either by means of a G.P.O. tape 
machine or the hon recorder, and who would 
like to know the t method of connecting the 
recorder to their existing receivers. 

The connections of one of the most reliable and 
simple methods are given below. The method 
consists in rectifying the alternating current output 
from the secondary winding of a telephone trans- 
former connected in the plate circuit of the last valve, 
by means of a carborundum steel detector. A 
suitable relay is connected in series with the trans- 
former secondary winding and the crystal detector, 


“T+ 


CARBORUNOUM 
OETECTOR 


RELAY 


and the current operating the recording instrument 
is controlled by the moving tongue and contacte of 
the relay in the usual way. To prevent sparking 
at the contacts, a non-inductive resistance of 
suitable value should be connected between the 
tongue and the “ marking " contact. A relay of 
the G.P.O. or Siemen’s type is very suitable for 
this purpose, and for comparatively slow speeds a 
Weston moving coil relay may be employed. 
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The object of using a telephone transformer with 
a high step-down ratio is to obtain as large a current 
as possible in the relay circuit. With the same 
object in view, a very small fragment of carborundum 
crystal should be used for the detector, in order 
that the resistance of the relay circuit may be 
kept as low as possible. By choosing the crystals 
with care, it will be possible to obtain a rectified 
current of at least 1 milliampere under favourable 
conditions. This current is more than sufficient 
for the operation of the relays mentioned above. 


THE EFFECT OF FILAMENT TEMPERATURE 
ON SIGNAL STRENGTH. 


А sends an account of some өхрегі- 
ments which he has been carrying out with a 
receiver, the results of which seem to form an 
exception to the laws of the emission of electrons 
from valve filaments. 

To explain the nature of the experiments, we 
cannot do better than quote from his original 
letter: ‘‘ When the secondary cell supplying the 
filament current becomes ‘discharged, the cutting 
out of the filament resistance temporarily restores 
signal strength, but there comes a point at which, 
although the filament is at normal brightness, and 
therefore normal temperature, the signal strength 
falls away. On connecting a newly charged accumu- 
lator, normal signal strength is obtained when the 
valve filaments are duller, and; therefore much 
lower in temperature than was obtained | using 
the nearly discharged cell.” 

The point which ,our correspondent wishes to 
make is that for a given filament temperature the 
resulte obtained from the set depend upon whether 
the battery is in a fully charged or partially dis- 
charged condition. Before questioning the validity 
of Richardson's formula for the emission of electrons 
from incandeecent bodies, he should have made 
quite sure that all other conditions in the circuit 
were the same for both teste. As & matter of fact, 
the amount of external resistance connected in 
series with the filament was greater in the case of 
the fully charged battery, and the value of the grid 
bias applied to the valve is therefore much higher. 
When the battery was discharged, and the whole 
of the filament resistance cut out of circuit, the grid 
bias would be the same as the side of the filament 
to which the grid return lead was connected. The 
difference in the grid bias could easily account for 
the difference in the signal strength obtained. 


D 
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A RELIABLE THREE-VALVE RECEIVER. 


DIAGRAM is given below of a three-valve 

receiver suitable for reception of British and 
Continental broadcasting. With a good outdoor 
aerial it should be possible to receive all the B.B.C. 
stations and most of the Continental stations at 
telephone strength, while it should be capable of 
operating a small loud speaker at distances up to 
50 miles from a main B.B.C. station. 

In order that the selectivity may be kept as high 
as possible, the aerial tuning condenser is connected 
permanently in series with the aerial circuit. 
With this arrangement there will be no difficulty 
in tuning on the band of wavelengths between 
300 and 500 metres ; byt on the longer wavelengths 
the operation of the set may be simplified if the 
condenser is connected in parallel with the A.T.I. 


02696. 
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Sheet stalloy iron and stampings of special shapes . 
can be obtained from Messrs. Joseph Sankey & 
Sons, Ltd., Bilston, Staffs. Messrs. Sankey have 
two London offices : one at 168 Regent Street, W.1, 
and the other at 118 Cannon Street, E.C.4. 


An Easity Burtt Two-VALVE RECEIVER. 


EFERRING to the article under the above 
title, in the issue of September 3rd, 1924, a 
reader asks where the 0:0005 МЕ condenser shown 
at the left-hand side of Fig. 4 is mounted in the 
actual instrument. 
This condenser is fixed to the under side of the 
valve panel, immediately below the 0-0003 pF. 
grid condenser. The same screws are used to 


secure both condensers. 


| A reliable three-valve receiver. 


From the point of view of signal strength and 
selectivity, it would be advisable to leave the A.T.C. 
in series for longer wavelengths. When using the 
series condenser on long wavelengths, the aerial 
coil will have to be chosen with greater care, as 
the variation of wavelength given by the condenser 
is not so great. 

Separate H.T. tappings have been provided for 
the valves, each of which functions under different 
conditions. The modern tendency is to employ 
valves specially designed for the uses to which they 
will be put, and separate H.T. tappings are being 
used to a greater extent. With this arrangement 
a three-pole change-over switch is necessary for 
the L.F. valve, in order that the detector valve 
may receive the correct H.T. voltage under all 
conditions. 


TRANSFORMER CORE STAMPINGS. 


ANY experimenters who are building their 

own small power transformers have enquired 
where special silicon iron stampings to build 
the core may be obtained. 


VALVES FOR A POWER AMPLIFIER. 


READER asks if D.E.4 type valves could be 

substituted for D.E.5 valves in the power 
amplifier described on page 210 of the issue of 
May 21st, 1924, and if any alteration in the values 
of components will be necessary. 

As the resistance of the D.E.4 valve filament is 
approximately half that of the D.E.5, filament 
rheostats also of lower resistance may be used. An 
alteration in the value of the grid bias will also be 
necessary. With an anode potential of 120 volts 
and a grid bias of 5 volts, the anode current is 
4-5 milliamps in the case of the D.E.4 valve. The 
total anode current will therefore be 9 milliamps, 
and a grid resistance of 550 ohms will be required 
to give a negative bias of 5 volts. Ifthe same H.T. 
voltage is used for both valves, both grid return 
leads may be connected to — H.T. 

The power that the D.E.4 valve is capable of 
handling is slightly less than that of the D.E.5, 
but will be quite sufficient to operate a large loud 
speaker of standard type without producing dis- 
tortion. 
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The Wireless Press;are the pioneers 
of authoritative wireless literature, 
catering for every possible need 


The ideal way to 
progressive wireless 
construction. 


ADIO is essentially a progressive hobby. Halt 

the attraction lies in the advancement from the 
chry salis stage of the Crystal Receiver to a “ Five- 
Valver ” or even a full-blown transmitter. Yet your 
ultimate success depends upon the books which 
guide your steps along the path of wireless progress, 
You cannot do better than put your trust in Wireless 
Press publications. With their aid it isa simple matter 
for you to obtain a complete knowledge of the 
subject from A to Z. 


" Crystal Receivers tor Broadcast Recep- “ Tbe Home Constructor's Wireless Guide. ' 
Чоп.” By Percy W. Harris Price Ву W. JAMES. 3/6. Postage 3d. 
1/8. Postage 2d. T Ra lio Expe і enter’s Handbook.” [мо 
“Construction of Amateur Valve Stations. ` Parts, 8/6 each. Pestage 4d. each. 
By A. L. M. Douglas. 1/6, Postage га * The Wireless Telephone : What It Is and 
“ Practical binos Sets tor All-Home How It Works," By Р. К. CounsEv. 
Construction Made Easy." Ву Prrcy 2/6. Postage 3d. 
W. Harris. 1/6. Postage zd ^ Wireless Telephony : 
“Тһе Wireless Press Ezi-Wiring Series " Ее, M 
bi 
Min GET p NM Б кеніші " The Elementary Principles of Wireless 
. А Three-Valve Receiver (Cubinet). Telephony." Bv К. D. Bancay. 7/6. 
By Е. Н. HAYNES. Postage 6d. 


$c А COND TEE and Crystal Reflex Re- ~ Electrons, Electric Waves and Wireless 
ceiver, By W. James. Telephony." Ву J. A. Е.кмімо. 7/6. 


A Simplified Ex- 
D. Bancay. 2/6. 


9/- each. Postage zd Postage 4d. 

“Тһе a ae ME of Wireless Cir- " Wireless Valve Transmitters : The Con- 
cuits.” By . Haynes. 3/6. struction of Small Power Apparatus." 
Postage 6d. Ву W. James. 9/-. Postage od. 
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“Ts it natural ?”’ 


Does your receiver reveal the real qualities of 
the human voice ? Does it give you the changing 
inflection registered by varying emotion and 
expression, or bring the technique of the trained 
singer ? Or yet the strains of a delicate instru- 
ment throbbing with nervous life beneath the 
hands ofa master ? The beautiful texture of the 
notes of a skilfully woven melody—are they 
detected with ease—is their fineness unblem- 
ished ? Let Brandes receiving instruments 
achieve this end for YOU—the “ MATCHED 
TONE” Headphone and Table-Talker bring 
vour receiver to life with no hint of the distance 
between. Let them give the thought to your 
imagination that you stand watching the actual 
performance-—that you are but a step away from 
the golden voice. Ask your dealer for Brandes 


All Brandes products are obtainable from any 
reputable Dealer and carry our official money- 
back guarantee, enabling you to return them 
within ten days if dissatssfied. 
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. June with BrandesMatched 
Radio Headphones 
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T Then Listen with Branaes 
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Proprietors and Publishers, The Wireless Press, Ltd., 12-13 Henrietta Street, London, È 
W.C.2.; Sydney, N.S.W., 97, Clarence Street; Melbourne, 122.24 Little Collins 
Street; New York, 326 Broadway. 
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For Resistance-Capacity Amplification 


The D.E.5B 


А companion valve to the Detector КУ and Power- 
Amplifier D.E.5 designed to give maximum amplification 
in the valve itself combined with minimum distortion in 


the Amplifier, 


ППЛИЛЛИЛЦИТЦГЛЦИІГЛЕИИИИКЦИФЯ a 
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ШШГШГШЕЕЩЛДЇИҮШШЛДИИЛЛШШЛҮИИШП 
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The well-known Resistance capacity method of coupling 
is eminently suitable for H.F. work on wavelengths of 
not less than r,000 metres and is incomparable Por low 
frequency amplifiers, eliminating all distortion common 
to iron core transformers, 
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Charactertstics— 


ИШЛЬЦГДЕЕГІІГІІІІІІ T 


Filament Volts - çto 6 

Anode Volts - - - 100to 120 
Impedance- - - 30,000 ohms 
Current Consumption 0:25 amps. 
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Amplification Factor 20 


To get the Right Results 
the Right Valve Must be. Used 


The D.E.5B 


obtainable from allleading Wireless Dealers. 


2 (WHOLESALE ONLY) 


Тһе Géfheral Electric Co., Ltd., 


Magnet House, Kingsway, W.C.2, 
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СЕ to co-operation іп true 

amateur spirit, we are able to 

publish in this issue first-hand 

accounts of communications with 
New Zealand from several of the principal 
contnibutors to these successes. These 
stores will, we feel sure, be read with the 
utmost interest and must act as a stimulus 
to further enterprise. 

Mr. К. J. Orbell, the New Zealand amateur 

who owned the station Z 3 AA, has also 
contributed an account of amateur activities 
in New Zealand, and relates his experiences 
duing his recent voyage to England via 
Cape Horn, when he operated am amateur 
station on short wavelengths throughout the 
voyage. On his arrival in England he was 
greeted with the news that direct amateur 
communication with New Zealand had been 
achieved, and, at the invitation of Mr. Goyder, 
of Mill Hill, he was able to take part himself 
ІП conversing by morse with his friends, from 
Mr. Goyder’s station. 
_ Apart from the successes which we recorded 
I^ our last issue, we have since received a 
Dumber of additional reports of reception 
еге of New Zealand stations, and also of 
reception there of British transmissions, 
Whilst those who have effected two-way 
communication have repeated their results 
over continuous periods of as much as ап 
our and a-half. 

Whilst recording these events we wish’ to 
| aw attention to the fact that, apparently 

nwittingly, some amateur transmitting 


E not taking part in these experiments 
ve hampered communication with New 
Zealand b 


y transmitting on wavelengths so 
dese to those employed for the 
m Zealand experiments — that 
nee has resulted. It is hoped that, in 
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THE NEW ZEALAND SUCCESSES. 


view of the importance of these experiments, 
those transmitters who are likely to cause 
interference will hold off during the test 
hours unless they are themselves participating. 

As far as long distance working is con- 
cerned it is difficult to see in what.direction 
the British amateur can now turn in order 
to beat his own record. We wonder what 
the Americans will have to say about this 
achievement, which is the goal for which 
they have worked unfruitfully for many 
months past. However ready we should 
have been to congratulate others if this 
success had fallen to them, a very natural 
satisfaction is felt that British amateurs 
were the first to sct up a world's record. 

At the meeting of the Radio Society 
of Great Britain, held recently, Mr. R. H. 
Barfield gave a lecture on “ Unsolved 
Problems of Wireless." In the discussion 
which followed, interest centred around 
these long-distance transmission results, and 
many speakers pointed out the importance 
of obtaining comparative quantitative results 
on the strength of signals at great distances 
on different points of the globe, for it was 
only from the collection of such data as this, 
which the amateur is in the best position 
to provide, that any new light can be 
thrown оп. the problems connected with 
the propagation of wireless waves round 
the earth. 

No doubt the Radio Society of Great 
Britain will take all possible steps to 
collect and record data already obtained, and 
any new information which may result 
from further tests. Unfortunately it too 
frequently happens that valuable scientific 
data is lost or recorded so unsystematically 
that it 15 of little value as evidence when 
required. THE EDITOR. 
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THE CONSTRUCTION OF A 


HETERODYNE WAVEMETER 
60 TO 250 METRES. 
By W. JAMES. 


Introduction. 


HIS heterodyne wavemeter was 
designed to meet the requirements 
of those amateurs who are inter- 
ested in the reception or trans- 
mission of short wavelengthsignals. To be of 


instrument. 


Further, the variable condenser 
should be one having reasonably low losses, 
be rigidly constructed, and have a dial which 
is nicely engraved (in order that accurate 
readings may easily be taken) and which 
can be fixed securely to the shaft of the 


A view of the completed instrument, 


value a wavemeter must be so designed that 
its characteristics do not change with use. 
Hence the coils must be well made from a 
mechanical as well as from an electrical 
point of view, in order that the turns shall 
not change their shape or their position on 
the formers, and be firmly secured in the 


condenser. It 15 important to employ a well- 
made condenser, whose characteristics will 
not change with use. 

The wiring should be carefully carried out, 
with thick, rigid wires, well soldered at the 
connecting points and arranged so that wires 
cannot change their position. 
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General. 


The wavemeter is self-contained, and com- 
prises a D.E.R. valve, a 2-volt accumulator 
(Exide, tvpe DTG), two 15-volt dry cell units 
connected in series, a filament circuit (on and 
off) switch, a telephone jack (connected in the 
plate circuit), a variable condenser—maxi- 
mum capacity |. 0-0005 microfarads (the 
one emploved in this instrument is a Burn- 
dept standard condenser with screening case), 
a grid coil with one tapping, and a plate 
(reaction) coil with one tapping. 

The illustration at the head of this article 
is a general view of the instrument. It will 
be seen that with the exception of the 
accumulator, everything is mounted inside 
the box. The accumulator rests on an ex- 
tension of the base, and is situated here in 
order that it may readily be removed for 
charging. 

The theoretical connections of the wave- 
meter appear as lig. І. It will be noticed 
that a tuned grid circuit is connected across 
the end and filament of the valve. This 
circuit (mainly) fixes the wavelength of the 
oscillations which are generated. 

No grid condenser and leak is employed. 
It was found that for the same applied 
flament and plate voltages the oscillations 
were much stronger when the grid return 
Wire was connected direct to the negative 
side of the filament. 

The capacity of the grid circuit is not, of 
course, localised in the tuning condenser. 
There is capacitv between the elements of the 
valve, between connecting wires, and the coil 
has self-capacity. These stray capacities are 
In parallel with the tuning condenser. In 
addition, there is capacity between the grid 
and plate circuit coils. It is these capacities, 
added to the capacity of the tuning condenser 
(when set in the position of minimum 
capacity’), which, for a given coil, decide the 
lowest wavelength of the oscillations which 
тау be generated. Hence they should be 
reduced so far as possible. 

The coil connected in the plate circuit is 
the reaction coil, and is in series with the 
plate battery and the telephone jack. Хог- 
mally, that is, when the telephone plug is 
hot in the jack, the plate circuit is closed 
through the long and short springs of the 
jack. When the telephone plug is inserted 
in the jack, the telephones are Іп series with 
the plate battery. High .resistance tele- 
phones would normally be employed. A 
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fixed condenser, capacity 0:002 microfarad, 
is connected between the positive terminal 
of the plate battery and the negative side 
of the filament to provide a low impedance 
path for the oscillating currents. 

The grid and plate coils are tapped, and 
the tappings are taken to the terminals 
mounted on the face of the instrument. 
Copper links or wires are employed to connect 
the appropriate terminals, according to the 
wavelength range required. 

It might be thought that it would have 
been better had a variable condenser of the 
"square-law " type been used. The con- 
denser actually employed was chosen be- 
cause of its good electrical and mechanical 
properties. The moving plates of this con- 
denser are connected to the metal end plates, 


B A 


> 
REACTION 2 
соц 2 


Theoretical, connections of the heterodyne 
wavemeter, 


Fig. 1. 


and the design is such that по flexible 
connection between the moving plates and 
a terminal] is required. 

As no grid condenser and leak 1s employed, 
the current taken from the plate battery is 
larger when the instrument is oscillating 
than when it is not. A simple method of 
determining whether or not the instrument 
is oscillating is by listening to telephones 
when the grid terminal of the valve is 
touched. Ifa click is heard when the finger 
is placed on the grid terminal and when it 
is removed, oscillations are being generated. 
When experimenting to determine the best 
size and spacing for the coils, a milliammeter 
was connected in the plate circuit, and 
readings taken when the circuit was oscillating 
at different wavelengths. First, a large 
reaction coll closely coupled to the grid coil 
was tried. It was found that strong oscilla- 
tions were generated when the condenser 
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was set near its position of maximum 
capacity, but that as the wavelength was 
lowered, the strength of the oscillations fell 
off, and finally ceased. By gradually re- 
ducing the number of turns, a point was 
reached where the oscillations were strongest 
at the middle of the wavelength range, and 
only slightly less in strength at the minimum 
and maximum wavelengths. 


Fig. 2. 
of the components. 


THE WIRELESS WORLD AND RADIO REVIEW 


NOVEMBER 5, 1924 


effects were produced by the dead-ends, and 
concluded that as a multipoint dead-end 
switch is undesirable in a wavemeter, it 
would be better to employ the simple 
switching arrangements shown in the figures. 
As may be seen from the figures, the pre- 
caution was taken of separating slightly the 
plate and grid coils at the tapping point. 
It is interesting to note that the wavelength 
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The left-hand drawing gives the drilling details апа the right-hand drawing the lay-out 
Drilling details, A, 3" dia. ; B, 7/18” dia. ; C, 5/32” dia, ; D, 5/32” dia. and 
countersunk on top side for No. 4 D. A. screws ; | 


E, |" dia, and countersunk on topside for No, 6 


В.А. screws ; Е,Ғ dia. 


It was found essential to separate the grid 
and plate coils. 

The plate coil which gave best results on 
the lower wavelength range was found not 
to give such good results as a larger coil on 
the higher wavelength range. Consequently 
aV'tapped plate coil was finally used. At 
first it was thought that the portions of the 
coils not in use when tuning over the lower 
wavelength band might give undesirable 
effects. The writer could not find that bad 


ranges actually obtained are practically 
those predicted by simple calculations. Thus, 
the range of the condenser was assumed to 
be o:oooI to 0:0005 microfarads, and the 
inductance between the end of the grid coil 
and the tapping 8:5 microhenries (No. 20 
D.C.C., 7 turns per cm., 9 turns, former 
2} ins. diameter), giving a wavelength range 
0f 55 to 123 metres. The actual wavelength 
range was from a little above 60 metres to 
126 metres. 
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Construction. 

The wavemeter is contained in a box made 
of $in. wood and measuring (outside) 
Io in. by 3d in. by 51 ins. An ebonite panel 
Ioins. by 6ins. by }1n. carries the com- 
ponents, which are arranged as indicated in 
Figs. 2 and 5. The plate dry cell battery 
is situated in one end of the box, and the 
flament heating battery of one cell is 
carried on an extension of the bottom of 
the box. (Fig. 6.) 


BONTE TUE, 
2W ur oan 4 


d o. 
К» 
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Fig. 3. A detailed drawing of the grid and reaction 


coils, and their supports. 


The Coils. 

The coil connected in the grid circuit is 
wound on a length of ebonite tube 4ins. 
long, 24 ins. diameter and { іп. thick; the 
plate coil is wound on another tube which is 
3} ins. long, 2 ins. diameter, and } in. thick. 
As will be seen from the drawings and 
photograph, the plate coil is mounted inside 
the grid coil, and both coils are firmly held 
in position by means of two pieces of wood 
shaped to fit the ends of the coils. Details 
of these end pieces and the method of fixing 
the coils are given in Fig. 3. The end pieces 
are cut from a piece of wood about 4 in. wide, 
and the projecting pieces rounded off to fit 
the inside of the tubes. Holes are provided 
in the ends of the tubes, and wood screws 
passed through them to secure the tubes to 
the end pieces. 

Before winding the coils, provision is made 
for holding the end turns by drilling holes in 
the ends of the tubes, and No. 6 B.A. screws 
(to which are soldered the ends of the plate 
coil) are screwed in the outer tube. These 
details may be seen in Fig. 5. 

Having constructed the former and sup- 
ports, the coils may be wound. The coils 
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are wound in opposite directions. Com- 
mencing with the grid (outer) coil, start 
т} 1п5. from one end, and wind 9 turns of 
No. 20 D.C.C. with the turns touching. 
Then wind the roth turn half an inch away 
from the gth turn, and continue winding 
until a total of 23 turns are wound. Solder 
a wire to the oth turn at the peint where it 
lies about half way between the two portions 
of the winding. When looking at the end 
of the coil nearest the side of the box, this 
winding should run in an anti-clockwise 
direction. For the plate circuit coil wind in 
a clockwise direction, starting І} in. from one 
end of the tube, wind on 15 turns of No. 30 
D.C.C., with the turns touching. Then wind 
the 16th turn three quarters of an inch away 
from the r5th turn, and continue winding 
unti] a total of 35 turns are wound. A wire’ 
is soldered to the 15th turn of the plate coil, 
and this wire and the two ends are finally 
brought through holes in the outer former 
and soldered to the No. 6 B.A. screws secured 
therein. Finally, dry and varnish the coils. 


Fig. 4. The figures and 


The wiring diagram, 
letters correspond wth trose on the theoretica! diagram. 
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Referring for a moment to the theoretical 
circuit, Fig. 1, the grid coil contains 0 turns 
between the grid and the tapping, (A and т), 
and the plate coil 15 turns between the plate 
and the tapping (B and 4). 


The Valve Holder. 

WAlIhe valve holder consists of a piece of 
ebonite 44 ins. by 14 ins. by 11п., carrying 
four valve sockets at one end, and a brass 
bracket at the other, asshown in Figs. 2 and 5. 
The bracket is screwed to the panel, and the 
side of the box cut away to permit the panel 
to fit flush. The valve, when in position, 
lies in the space between the bottom of the 
box and the bottom of the variable condenser. 
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that all the wires at low voltage are at one 
end of the instrument, and that the wires 
are provided with an insulating covering. 
It is an easy matter to wire the instrument 
from the wiring diagram of Fig. 4, but care 
must be taken to make each wire short and 
rigid. Flexible wires are connected to the 
terminal screws for the plate battery and the 
filament accumulator, the latter wires passing 
through holes in one side of the box. Special 
attention should be given to the wiring of the 
coils. As the windings are in opposite direc- 
tions, the two ends (looking at one end of the 
coils) are connected to grid and plate respec- 
tively. If the coils were wound in the same 
direction, the two ends (from the same end 
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Fig. 5. А view of the wavemeter, looking at the underside with the bottom of the box removed. 


Assembling and Wiring the Instrument. 

Having constructed the coils and their 
supports and the valve holder, it is an easy 
matter to fit the terminals, the fixed con- 
denser (0:002 uF), the jack, the switch, and 
the No. 4 В.А. screws which serve as con- 
necting points for the batteries. The instru- 
ment is wired with No. 16 tinned copper wire, 
which is stretched and cut into suitable 
lengths. It will be observed from the figures 


of the coils) should go to grid and plate 
battery respectively. 

To prevent the plate battery moving, а 
piece of #-іп. wood is screwed to the edge of 
the panel, as may be seen from the 
illustration on page 152. 


Using the Wavemeter. 
For low wavelengths, connect grid ter- 
minals 1 and 2, ahd plate terminals 4 and 5, 
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and the plate and filament batteries. For 
higher wavelengths, grid terminals 2 and 3 
and plate terminals 5 and 6 are connected. 
Calibrate the instrument in one of the well- 
known ways. The following figures, which 
are correct for the wavemeter illustrated 
here, show one what to expect. 


Higher Range. LoWer Range. 


Wavelength Setting of [Wavelength 
Metres Condenser Metres 


Setting of 
|. Condenser 


It is advisable after cali- 
brating the instrument to 
draw curves on squaredpaper 
to show the relation between 
the setting of the variable 
condenser and the wave- 
length. The reader will find 
that the calibration 18 
affected by changing the 
valve or the batteries—in 
fact the calibration changes 
slightly as the batteries run 
down. However, a few tests 
will show to what extent the 
calibration is affected by 
changes of this sort. 

A heterodyne wavemeter 
may be used, of course, in 
many measurements, but 
it is principally emploved 
to determine the wavelength 
of the energy radiated from 
a transmitter, or to calibrate 
a receiver. 
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To measure the wavelength of a trans- 
mitter, put the telephone plug in the jack 
and tune the instrument until a beat note 
is heard in the telephones. The beat note is 
set up bv the oscillations of the wavemeter 
combining with the oscillations induced in 
the coils of the wavemeter from the trans- 
mitter. Then adjust for the “ zero beat " 
or "silent point." The wavelength of the 
wavemeter is then the same as the wave- 
length of the transmitter. This method is 
not always satisfactory when the trans- 
mitter is rated at over about 10 watts. 
Amateurs will find that a fairly reliable 
reading may be taken by employing a 
low power lamp in the tuned circuit, or 
by connecting a neon tube across the 
circuit. The instrument should be cali- 
brated with the lamp or neon tube in 
circuit. 

To determine the wavelength of a distant 
transmitting station heard on a receiver, 
carefully tune the receiver by letting it 
oscillate and adjust it for the “ silent point." 
Then tune the wavemeter (the telephone 
plug: may be removed from the jack of the 
wavemeter) until a note is heard in the tele- 
phones attached to the receiver. Now care- 
fully adjust the wavemeter for the “ silent 
point " condition; the wavemeter is now 
set at the same wavelength as the distant 
transmitting station. 


Fig. 6. The construction of the bor 
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A FRENCH WIRELESS PIONEER. 


BANQUET IN HONOUR OF 
PROFESSOR BRANLY. 


N Thursday, November 6th, a 
banquet will be given in Paris in 
honour of one of the pioneers of 

wireless, M. Edouard Branly. 
The principal invention associated with 
the name of Branly is his famous “ coherer,” 
which contributed in no small measure to 


the success of 
Senatore Mar- 
conl's earliest 


experiments- in 
wireless  tele- 
graphy. At that 
time the coherer 
was, in fact, the 
only practical 
rectifving device, 
and several vears 
elapsed before it 
yielded place to 
the more stable 
crystal detector. 
In 1899, the first 
wireless message 
was transmitted 
across Іле 
Channel. It was 
addressed to 
Professor Branly, 
andran:'' Signor 
Marconi | sends 
his respectful 
compliments by 
wireless  tele- 
graph across the 
Channel, this admirable result being in part 
due to the remarkable work of M. Branly.” 

Educated at the St. Quentin and Henry IV. 
Colleges in Paris, M. Branly later became a 
Fellow of the University, a Doctor of Physical 
Science and Doctor of Medicine. His 
researches in wireless date back to about 


Professor Edouard Branly, the eminent French wireless 
engineer, who has just celebrated his eightieth birthday. 


1887, and in 1890 and 1891 he filed patents 
relating to the electrical 'conductivity of 
radio-conductors and to the operation of 
à local relay circuit from a distance. 

It cannot be said that M. Branly's genius 
has been overlooked by his fellow country- 
I900 the 


French Minister of 
Public Instruc- 
tion created him 
an Officer of the 
Legion of Hon- 
our, and some 
years later the 
French Press was 
instrumental in 
raising a public 
subscription for 
his benefit. 
When, а few 
years ago, the 
French Chamber 
voted him a grant 
of £800 per an- 
num, he modestly 
declined, prefer- 
ring to rely upon 
his own limited 
means. 

Of recent years 
Professor Branly 
has been de- 
voting his atten- 
tion to various 
independent dis- 
tributing devices 

for producing tele-mechanical effects with- 

out wires. He is a tireless worker and, it 
is said, spends ten hours daily at his 
researches. 

Professor Branly celebrated his 8oth 
birthday on October 22nd, when he was the 
recipient of thousands of congratulations. 


men. In 
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шиннии 


READERS’ 


PRACTICAL 
IDEAS. 


Protecting Valve Sockets. 
HE type of valve holder which is 
built up from valve sockets is once 
more becoming popular, for experimenters 
are beginning to realise that this form of 
construction is simple and cheap, and what 


! 
RUBBER TUBING 


Rubber tubing slipped over the sockets eliminates the 
risk of a burnt-out filament, 


is More important, produces a holder of low 
capacity. There is a danger with this type 
of holder, however, of making contact be- 
tween the filament legs of the valve and the 


high tension potential of the plate battery. | 
Risk of thus burning out the filament can. 


be entirely eliminated by slipping pieces 
of india-rubber tubing over the sockets. 
F. B. 


A Novel Variable Coupling. 
THREE-COIL holder is probably the 
most generally used method of arranging 

for variable coupling between inductances, 

and its popularity is due to the convenience 
with which various sized coils can be readily 
interchanged. 

When constructed, the coils are frequently 
of the single layer type, and a difficulty arises 
іп devising a suitable method of variable 


coupling. To avoid employing a pivotted 
coil, a sliding inductance will be found to give 
quite critical coupling, and is very useful 
when one of the coils is used to produce 
reaction effects. 

The accompanying illustration shows how 
the moving coil may be set up, and this form 
of construction -has the advantage that 
operation is effected by means of a rotating 
knob and dial. The diagram shows that a 
pulley is secured te a rod by the knob and: 
dial, and in the two grooves of this dial is 


SPINDLES 


> 3 > 
[m СРР е дий! Т" 
Per uti. eil bien 
uo í Wt ырды EIL 
" i-e 
= 4 hi -" wi ! j 
©, | ЖИЛ! 
ead 
1 
Е d 
lá 


| Tir ch + 
jJ | "m 
fi t 
| Ü 
ы ail 
” Po 6: 
” r 


A novel method of effecting adjustable coupling 


between two cols, 
B 
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wound a string which attaches to the moving 
coil. The string is actually tied to the 
pulley at one point so as to avoid slip. The 
two ends of the cord are terminated as shown, 
and the moving coil is set up to slide on two 
rods, which may be constructed from brass. 
If it is thought that the proximity of the 
metal rods to the winding gives rise to 
inefficiency the brass rods may be replaced by 
. glass and secured at the ends by glueing into 
wooden supports. ир 
Rhee Р-Р 


On апа Off Switch. 

O avoid the use of a number of switches 

for bringing the receiver into opera- 
tion, the accompanying circuit shows a method 
by which all the necessary battery con- 
nections can be made by the movement of a 
single lever. It will be noticed that the 
arm of the switch closes circuits for grid 
cells, filament battery and high tension 
battery. When the set is not in use the 


lever connects the aerial to earth. 


A. L. В, 
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reached, when a strip of ebonite having a 
cross section of } in. by } in. is slipped under 
the wire and remains thus held until the 


A convenient method of tapping а cylindrical coil in 
which an ebonite strip is used to raise the required 
windings. 
next tapping point is required. It is then 
carefully slid along and serves to raise 
another turn out of contact with the former. 
This process is repeated till the end of the 


------4 


А combined switching arrangement for disconnecting the batteries and earthing the aerial. 


A Neat Tapped Coil. 
HE tappings on a single layer coil can 
be made by a variety of methods, but 
probably the neatest arrangement is that 
shown in the accompanying illustration. 
The preliminary turns are wound on in the 
ordinary way .until the first tapping point is 


coil is reached. The outside edges of the 
ebonite which are in contact with the wire 
should be slightly rounded to prevent damage 
being done to the insulation. It is now 
quite easy to scrape the insulation from the 


wire and make a good soldered connection. 
C. N. G. 
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A THREE-VALVE 


UNIT RECEIVER. 


In the first instalment of this article the author described the construction of 
the tuning and condenser units. He now describes the valve units, the 
terminal unit, and the coupling units. 


By R. H. Cook. 


‘Continued from page 126 of previous issue.) 


AVING completed the tuning unit 
and the two condenser units, we 
may turn our attention to the 
amplifier and detector. i 
A number of three-valve circuits which ma 
be tried with this receiver were given in the 
first portion of this article (page 124, October 
29th issue). Fig. 6 gives a number of two- 
valve circuits. Fig. бА shows the connections 
for two stages of high frequency amplification 
with transformer coupling and a crystal 
detector. Fig. 6B gives the connections 
with one stage of high frequency amplifi- 
cation, followed by a crystal detector and 
one note magnifier. ! 
The next circuit, Fig. 6C, is that of a two- 
valve recetver having one stage of high 
frequency amplification with tuned anode 


coupling, valve detector, and with the reac- 
tion coil coupled to the anode coil. Fig. 6D 
gives the connections of a receiver comprising 
a crystal detector and two stages of low 
frequency amplification, and Fig. 6E a 
valve detector with note magnifier. 


THE VALVE UNITs. 


The valve units are similar in every 
respect. Those who wish to employ three 
valves will, of course, construct three units. 
Each unit has a top panel of ebonite 6 ins. > 
4ins. X lin. carrying a valve holder, а 
filament resistance and the adaptor sockets 
and ріп (Ғір.:8). The valve holder consists 
of the usual sockets screwed to the ebonite 
panel. Three sockets and one pin are 
mounted to form the adaptor socket. This 
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arrangement of sockets and pins is employed 
to prevent the possibility of inserting the 


Fig. 6. 
two-valve receivers. 


`- Pig. 7. 


Showing a number of methods of connecting 
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adaptor in an incorrect position. A fourth 
socket is mounted just below the pin. The- 
position of the parts is clearly shown in 
Fig. 9. 

Three side connection strips are employed, 
one on each of the long sides and the other 
on the front of the panel. The left-hand and 
front strips are fitted with sockets and the 
right-hand strip with pins. A dimensional 
drawing of the side strips was given in Fig. 3, 
page 125, October 29th issue. Side strips 
carrying pins and sockets in this way are 
employed in place of the usual terminals. 
To connect units it is only necessary to 
place them side by side and to fit the pins 
in the sockets. The front sockets are for 
plugging in a condenser to tune the unit 
when it is employed as a tuned anode or a 
H.F. transformer coupling. 


Dimensions and wiring of the terminal unit. 
B, 5132" and countersunk for No. 4 B.A. screws and 
wood screws ; G, 5/32” dta. 


The wiring of the panels is given in Fig. 8. 
It will be observed that the lower three 
pins and sockets are connected to the 
filament and plate circuits, the top left-hand 
socket to a socket of the adaptor and one 
of the sockets on the lower strip, and the 
top right-hand pin to the plate of the valve. 
The strips are secured to the panel by 
No. 4 В.А. countersunk screws; the centre 
screws seen in the drawings are wood screws 
which pass through the side strips and hold 
the panel and side strips to the box. The 
box is of course cut away on three sides to 
take the side strips. 

THE CONDENSERS. 

Those who construct three valve panels 

and propose to employ one or two stages of 


+ ж» meres 6 - 
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Fig. 8. Layout and wiring of a valve unit. 


tuned high frequency amplification should 
also construct one or two condenser units 
respectively. The condenser units each 
consist of а box containing a 0:0002 uF. 
tuning condenser connected to two pins 
fixed on a strip carried at one end of the 


panel. These units are built up precisely as 
indicated in Figs. 4 and 5, page 126, October 
29th issue. ` 
THE TERMINAL UNIT. 

This is a panel 6 ins. x 1j ins. mounted 
on a box carrying six terminals for the various 


Fig. 9. 


Views of a valve unit, 
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connections and a side strip with six sockets. 
The terminal panel can be plugged in the 
last valve panel. Details of the construction 
appear in Fig. 7. | 
THE CouPLING UNITs. 

The coupling units each comprise a small 
ebonite platform carrying pins and a socket 
to fit the corresponding sockets and pins in 
the valve panel, and the components which 
are required for the coupling: 


| в 

Fig. 10. (A) A sketch of а high frequency trana- 

former unit; (B) The arrangement of a resistance- 

capacity unit which consists of an anode resistance, 
grid condenser, and grid leak. 

Dealing with high frequency couplings 
first, we have in Fig. roA details for the 
construction of a high frequency transformer 
unit and in Fig. тоВ for the construction 
of a resistance capacity unit. The ebonite 
platform of the couplings is 3ins. х 3 ins. 
х in., and the pins and socket are mounted 
at the corners of a 2 in. square to fit the 
corresponding sockets and pins provided on 
the panels. The high frequency transformer 
consists of two coils, wound on an ebonite 
tube and connected to the pins and sockets. 
Details of the winding will be given in the 
final instalment of this article. For the 
resistance-capacity coupling unit it 1s only 


ІШІН! 
ШІШШ 
` Fig. 11. 
(A) A tuned-anode unue. 
(B) А tuned-anode and reaction, or lrunsformer 
unit. 

necessary to provide clips for the anode 
resistance, the coupling condenser, and the 
grid leak. 


The construction and connections for a 
unit which may be employed as a tuned 


A : B 
(A) A transformer unit; (B) A resistance- 
capacity unit, 


Fig. 12. 


anode coupling are given in Fig. ІТА and con- 
sists of a single coil mounting and clips for 
the fixed condenser and grid leak. A two- 
coil holderis mounted on the unit of Fig. 11B, 
with clips for a fixed condenser and grid 
leak. The fixed condensers referred to are 
the grid condensers normally employed with 
high frequency couplings and may have a 
capacity of 0-00025 mfds. 

For the low frequency couplings, three 
units are provided—one for transformer 


8 
(A) A choke-capacity unit; (B) A short 


circuiting ипи. 


Fig. 13. 


coupling, one for resistance-capacity and the 
other for choke-capacity coupling. These 
units are sketched in Figs. 1zA and B and 
Fig. 13A. 

The resistance-capacity unit may have an 
anode resistance of 70,000--І00,000 ohms, 
a coupling condenser of 0°05 uF., and a grid 
leak of 05 megohms. Іп the choke-capacity 
unit a grid leak and coupling condenser of 
0'5 megohms and 0°05 uF respectively may 
be employed, with an iron-cored choke coil. 

The unit shown in Fig. 13B consists of a 
strip of ebonite carrying two pins which are 
connected together. 
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WIRELESS IN THE MIDLANDS. 


SUCCESS OF THE MANCHESTER EXHIBITION. 


ANCHESTER’S wireless exhibition, 

which was opened on October 14th, 

in the City Hall, Deansgate, hy the 

Rt. Hon. Lord Colwyn, P.C., gave 

abundant proof of the enthusiasm 
with which the Manchester public have received 
wireless. О | by the Evening Chronicle, 
the Exhibition exercised a wide appeal both popular 
and technical, and the fact that its doors remained 
open until the 25th of the month without any 
diminution in attendance, is proof that its aims 
were adequately realised. 


To club members one of the principal features 
of the Exhibition was the grand rally of radio 
societies of the North of England on Saturday, 
October 18th, when an address was given by 
Dr. W. H. Eccles, F.R.S., President of the Radio 
Society of Great Britain. On other days, interesting 
lectures and demonstrations were provided by 
Mr. Philip R. Coursey, B.Sc., Research Editor of 
The Wireless World and Radio Review, Mr. Е. Н. 
Haynes, Assistant Editor of the same Journal, 
Mr. R. H. Wood, Engineer-in-Chief of 2 ZY, and 
other well-known experts. 


-A corner of the City Hall, Manchester, during the recent wireless exhibition, which drew enthusiastic crowds 
for nearly a fortnight. 


Ever since the inception of broadcasting, the 
Manchester Evening Chronicle has been among the 
foremost journals to foster public interest in the 
new art, and its regular contributions on the subject, 
together with constructional competitions, have 
found an increasing circle of readers and enthusiasts. 
Аѕ 4а promising experiment the Exhibition met 
with indubitable success, and its interest was 
considerably enhanced, not only by a number of 
entertaining lectures and demonstrations, but by 
many new and original exhibits. ; 

А word must be said regarding the efficient 
technical organisation of the Exhibition, which 
was entrusted to the Manchester Radio Scientific 
Society. Excellent loud speaker demonstrations 
were carried out by the Society, whose labours 
in this direction were admirably supported by 
2ZY, the Manchester Broadcasting Station, 
which transmitted appropriate instrumental music. 


No fewer than 121 stands were occupied, both 
by local and “ outside ” firms, and in view of the 
immense variety of excellent material on show, it 
is difficult to single out any particular items for 
comment. Crystal and  multi-valve sets were 
well represented, besides the increasingly popular 
loud speaker, but among novel and original items 
which deserve special mention must be included 
the interesting ** Atlas " filament control exhibited 
by Messrs. H. Clarke & Co. (Manchester), 
Ltd. This makes use of piles of carbon pellets 
and provides for the most minute adjustment of 
filament temperature. 

Another filament control device of interest was 
that shown by the City Accumulator Co., and 
illustrated on the next page. Designed by Mr. 
Alan L. M. Douglas, this filament resistance 1з 
specially intended for mounting on the face of a 
panel. 
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A full range of receivers manufactured by the 
Marconi Scientific Instrument Co., Ltd., was 


exhibited on the stand of Messrs. Halliwell & Good, 
Ltd., of Manchester, which appears m the fore- 
ground in the photo opposite. 


‘Two interesting filament rheostats on view at the 
Manchester Exhibition. 
Left: A device making use of carbon pellets. 
Right: The City Accumulator Со product. 


. A useful accessory exhibited was the ‘ Star" 
dustproof crystal detector, illustrated on this page. 
Besides affording protection from dust, the detector 
is fitted with rotary action, giving an almost 
unlimited choice of sensitive spots. 

One of the most ingenious devices on show was 
the “ Liberty " Safety Wander Plug, manufactured 
by the Radiac Electrical Co., Ltd. The current 
passed by this plug is sufficient to supply the 


The " Star " dustproof crystal detector, with useful 
rotary control. 


cireuit, but insufficient to destroy the valve filament. 
The slogan of the manufacturers is, “ Insure your 
valves for 2s. 6d." Another product of this 
company on view was the ''Liberty " Tuner, 
embodying a novel form of variometer, the principle 
of which will be understood from accompahying 
illustration. А 

The problem of housing the newly-constructed 
set in a suitable cabinet is one that has confronted 
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every amateur constructor at some time or another. 
A stand almost entirely devoted to wireless cabinets 
of all grades and sizes, was that of Measrs. Henry 
Joseph & Co., Ltd., whose products extended from 
cases for the smallest crystal sets to handsome 
cabinets for multi-valve receivers. 

As might be expected, the stand of the Manchester 
Radio Scientific Society was of exceptional interest 
to amateurs and experimenters. Messrs. Harold 
Green and L. Lomas both exhibited transmitting 
gear, and in addition much curiosity was aroused 
by a combined wireless and gramophone set con- 
structed by Mr. Kemp. 

Other items of more than usual interest were a 
combined lead-in tube and earthing switch by 
Messrs. W. H. Murad & Co. and the Ericsson 
low capacity key switch for H.F. circuits (exhibited 
by Palatine Wireless Equipment Co.). 


The “ІЛБетіу” Wander Plug, ensuring safety for 
filaments. 


In addition great public interest was apparent 
in the realistic reproduction of a ship’s cabin, 
equipped with а half.kilowatt quenched spark 
transmitter and standard Marconi receiving gear. 

The outstanding impression gained by a London 
visitor to the Exhibition was the remarkably keen 
spirit which animates Manchester amateurs. The 
home constructor was in evidence everywhere, and 
it became increasingly apparent that with a 
natural aptitude for practical work the northern 
amateur combines a real appreciation of the value 
of theoretical knowledge, without which success 
can hardly be hoped for. 

During the first four and a half days of the 
Exhibition 90,000 persons paid for admission. 
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A novel variometer produced by the Radiac Electrical 
Co., Ltd. 
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THE STORY OF 


THE NEW ZEALAND SUCCESSES 


The setting up of a world’s record in amateur communication, as reported in our 
previous issue, has aroused considerable interest, not only to transmitters, but 
among all those who followed the development of wireless telegraphy. We are 
fortunate in being able to give publication below to a detailed report of the 
work carried out, compiled by the operators in this country who have participated. 
In addition, Mr. R. J. Orbell, an active experimenter in New Zealand, who has 
just arrived in this country, gives some details of the stations with which com- 
munication has been established. He records also the results of some interesting 
tests he has recently completed in the Southern Pacific in an effort to determine 
the distance over which the New Zealand and Australian stations can be 
worked. Although the tests were carried out with the hope of extending the range 
of the New Zealand stations, it would appear that any process of steadily in- 
creasing the distance would not apply, and that definite areas are to be found 
where communication is possible, while in other localities the conditions are 
less favourable. . The field of research work,thus opened by the amateur, places 
him in a position to investigate a problem of immense importance, and it is 
difficult to foresee thé results to which this contribution to the science of 
wireless telegraphy may lead. 


167 


IN TOUCH WITH NEW ZEALAND. 


By E. J. SIMMONDS 
(G 2 OD). 


N view of the great interest aroused by 
the experimental two-way tests with 
New Zealand, it is thought that a short 
description of the incidents connected 
with the reception of the first New Zealand 
amateur station heard here, and the apparatus 
employed at G2 OD in this and the sub- 
sequent two-way tests, may be of interest. 

On October r6th last, at обоо G.M.T., 
U5MI was strongly received sending CQ, 
and using code word “ ALABAMA,” and at 
the conclusion of this transmission, while 
searching around 80 metres, a station was 
tuned in calling U 5 MI, and signing Z4 AG. 
The signals were of good strength, easily 
readable and very steady, the note being a 
low musical A.C. one. . 

At first the great importance of this 
reception was not fully realised, as it seemed 
so improbable that it really could be a New 
Zealand station. Shortly afterwards, how- 
ever, at 0630 G.M.T., Z4 AG was heard 
again, much stronger, calling U 6 ARB, but 
apparently was unable to connect with 
either of the American stations. 

At this time the writer suddenly remem- 
bered that in a recent issue of 0.5.7, 
U6ARB was reported as the strongest 
U.S.A. station heard in New Zealand. 


At once the transmitter at G 2 OD was- 


started up, and Z 4 AG given several long 


The aerial at the New Zealand station 4 AA, owned 


-by Mr. Е. Dillon Bell of Waihemo, Otago. In 


conjunction with English amateurs this station has 
established a world’s record for long distance com- 
munication. 
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calls, but without result, the probable reason 
being that the New Zealand station was 
hstening on the 75 to 8o metre band used by 
the Americans, and G2 OD was transmitting 
on 95 metres. 

The next day (Friday) careful watch was 
kept during the same period, but no New 
Zealand signals were logged, although 
frequent calls were transmitted from this 
Station. 

However, from evidence which has since 
come to hand, these calls were strongly 
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send out calls embodying a code word at 
sunrise for obvious reasons, and the word 
" Zinco” was the code word used ай 
0615 G.M.T. on Friday, October 17th. 

There is a note in the log regarding the 
conditions on October 16th which may be of 
interest, and reads, ' Temperature moderate, 
light ORN, steady air, and clear sky." 

On October 19th, at 0615 G.M.T., Z4AA, 
with D.C. note, was logged QSA, working 
G2 SZ and later С 2 КЕ, and on the 2oth at 
0715 G.M.T., two-way communication was 


„ > * 


- 
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Тһе equipment at 2 OD, the statioreof Mr. E. J. Simmonds at Gerrard’s Cross. Mr. Simmonds was the first 
English amateur to report the reception of signals from New Zealand. He heard Z 4AG, operated by Mr. 


Ralph Slade at Dunedin, on the morning of October 164), which was later confirmed by cable. 


subsequently established two-way working. 


He 


This station was the first English transmitter to be heard in the 


Antipodes, 


received in New Zealand by Z4AA, G20D 
thus being the first English amateur station 
heard in the Antipodes. The telegram 
received from Z 4 AA confirming this recep- 
tion reads as follows :— 


“То E. Simmonds, Gerrard’s Cross. -Your 
signals loud calling Zinco and Americans 
Six-Thirty Friday Morning, Congratu- 
lations. х 

(Signed) 


It should be explained that it has been 
the practice at G2 OD when operating to 


“ BELL, WAIHEMO.”’ 


established between Z4 АА and G2 OD, 
the British signals being reported QSA. 

Up to the time of writing, this stationhas 
worked two-way with Z 4 AA four times, and 
Z 4 AG twice. 

The strongest New Zealand signal here is 
Z 4 АК, using. rough unrectified A.C. note, 
which is dithcult to read through any 
interference. 

A report has also been received that 
С 2ОР has been heard in Sydney, Australia, 
and logged by A 2 DS there, but full details 
are not yet to hand. 
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The transmitter used here is a master 
oscillator, the power supply being 50 cycles 
A.C., stepped up to 1,500 volts, and rectified 
by synchronous rectifier. The power 
amplifier is a Mullard O250 C., with an 
anode input of 106 watts, and only 5°5 volts 
A.C. on the filament (12:5 volt rating), and 
it is a great tribute to the flexibility and 
efficiency of this valve. The receiver is a 
superheterodyne employing five valves. 

The photograph shows, on the extreme left, 
the master oscillator panel and H.T. trans- 
former; in centre, power amplifier and 
coupling transformer, also aerial series con- 
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changes that have been effected and are 
perhaps worthy of note. 

Although the circuit itself remains as 
described and is the same as that employed 
for the first two-way communication with the 
United States late last year, the components 
forming this circuit have been modified 
with a view to reducing the losses so well 
known to exist on the shorter wavelengths. 
The tuning inductances have been replaced 
by spiral coils wound with copper strip and 
supported with cross arms, and all connections 
have been overhauled and carefully soldered. 
Specially spaced air dielectric low-loss con- 


The apparatus at 2KF. Mr. Partridge, who operates this station, will be remembered as the first British 


amateur to establish two-way working with the United States. 


denser ; to left, superheterodyne and general 
purpose receivers. The aerial is a 6-wire 
cage, 72 ft. long including lead-in, 40 ft. high, 
badly screened by trees, and counterpoise 
six-wire fan, 48 ft. long and 9 ft. high. 


THE WORK OF 2КЕ. 
By J. A. PARTRIDGE. 


HE experimental equipment of this 
station has been previously described 
at some length and it is proposed to deal 
essentially with the several additions and 


* Wireless World, Vol. XIII, December 27th, 1923. 


He is now working with New Zealand. 


densers are now employed in the aerial and 
counterpoise leads, and all switch gear and 
supports have been overhauled to eliminate 
possible leakage and loss. Copper strip is 
used for connecting up the circuit wherever 
possible and it is interesting to note that an 
increase in aerial current for a given input 
was observed as soon as the set was rewired 
to this arrangenient. 

As to the receiving apparatus, an ad- 
ditional stage of L.F. amplification has now 
been fitted which is not used, however, when 
searching for. distant C.W. transmitters such 
as the “2” stations. The original aerial, 
which was a 3-wire inverted “ L,” has 
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given way to а 6-wire cage with’ cage 
lead-in and the height of the supporting 
masts has been increased to 60 ft. The 
counterpoise consists of seven wires arranged 
in a fan-shaped formation and is suspended 
7 ft. above the ground. Contact with the 
New Zealand Station 4 AA was established 
at 6.25 a.m. on the morning of October roth, 
and was thus the second successful two-way 
working with the Dominion. Z4AA replied 
to the first call made by 2 KF and he stated 
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of only one word and many comments were 
made as to signal strength. It is interesting 
to note that the New Zealander called 
2KF by the name of its operator and 
this was indeed a surprise, coming as it did 
from over 11,000 miles away. 

During the transmissions a message was 
received addressed to G 2SZ, the station of 
Mr. Goyder. This message was from the 
Prime Minister of New Zealand and another 
was received addressed to Sir James Allen, 
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The receiving equipment at Z4AA as it appeared about two years ago. 


of the apparatus is of British manufacture. 


that he was receiving the English trans- 
missions at good strength. Reliable com- 
munication was found to be possible until 
just after 7.15 a.m. G.M.T. Two messages* 
were passed each way, with the repetition 


It is interesting to observe that all 


The products of several well-known companies can be identified. 


the High Commissioner of New Zealand in 
London. A reply to this latter message 
was successfully passed by G2KF to Z4AA 
two days later. 


It would appear that at the present time 


ж Extract from Log. 


Text of some of the messages passed :— 
No. 1. From Z4AA Waihemo, .N.Z., to G2SZ 
via G2KF. Compliments from Prime 
Minister of New Zealand. Bell. 


No. 2. From Z4AA Wathemo, -Х.2., to Sir 
James Allen, Strand, London.  Greet- 
ings from Home. Bell. 


No. l. From Radio Society of Great Britain to 
Radio Society of N.Z. via Z4AA. 
Congrats on achievement and greetings 
from R.S.G.B. G.2KF 

The following message was sent in reply to 

4 AA's No. 2 ot 19th to Sir James Allen. 

No. 3. То Z4AA from Sir James Allen. 


So far and yet so near. Congratu- 
lations. 
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the New. Zealand stations experience little 
or no difficulty in reading the signals of the 
English stations. It rarely happens that a 
reply is not received immediately from one 


or other of the three “2” stations when - 


called during the hour or so when communi- 
cation is possible. 

At the time of writing only three New 
Zealand stations have been logged at G 2KF 
and these are Z4AA, Z4AG and Z4AK. 
The former transmissions resembled what 
might be termed a;pure D.C. note, while the 
other two used A.C. as a source of power, 
which renders their signals difficult to get 
when interference is experienced. 

A strange observation, and one which is 
rather difficult to explain, is that the signal 
strength of the three stations varies and each 
in turn may be received quite strongly with 
the others barely audible. 
give a cause for this as the three stations are 
situated so close together, 4 AG and 4 AK 
being located in the same town of Dunedin. 
It is highly improbable that the power 
inputs of these stations would fluctuate in 
this manner, and more improbable still that 
the operators would introduce changes in 
their circuits having once established contact 
with this country. Another point of interest 
is the almost entire absence of American 
stations operating on a wavelength of 80 


It is difficult to - 


- й мый uf 
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metres during the time that our stations 
are working with New Zealand.. 

It would appear, moreover, that our two- 
way working with ‘the Antipodes is not 
intercepted in America, although our signals 
may be passing across their country. Again 
it has been noticed that when’the signals 


Mr. Goyder (2 SZ). ға was first to obtain two-way 
working between England and New Zealand. 


from England become unreadable in New 
Zealand, the New Zealand «station Z 4AG 
has been heard calling CB8, the Argentine 
station with whom it is understood the New 
Zealand stations carry out extensive tests. 


“abs: 
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The aerial at the Mill Hill School (2 SZ) used for communicating with New Zealand. 
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Much interference is experienced in the 
London area from the several transmitters 
employing wavelengths between 80 and go 
metres, which is the band used by the New 
Zealand stations. The remedy is quite 
simple. Use wavelengths above go metres 
where the New Zealand stations will be 
searching and do not make a call until 
some indication has been received from the 
distant stations. 

It might be added that the Australian 
station 2DS reports having heard the 
signals of G 2О (Mr. E. J. Simmonds) апа 
G5LF (Mr. K. Secretan) and it would appear 
that we shall soon-bé satisfactorily working 
.with the Australian Continent. 


SOME OBSERVATIONS ON COM- 
"MUNICATING WITH NEW ZEALAND 


By GERALD MARCUSE (2 NM.) 


NCOURAGED by the results obtained 
at my station from December to April, 
when two-way communication was carried 
out almost entirely with the United States 
and Canada, and profiting by the valuable 
data gained, I fully realised, as I have 
previously predicted, that this year would 
prove even more successful than ever so far 
as long distance amateur communication was 
concerned. During operations last winter 
it was found possible to work with forty-one 
Canadian and American amateurs, and the 
signals from 2ММ were received North, 
South, East and West, throughout the 
American Continent. I do not propose to 
give full technical details here as these have 
been already published, but I will refer only 
to the alterations which have been introduced 
in the hope of improving the operation of 
the set. | 
А 25 ft. extension has been added to my 
65 ft. steel lattice mast, making the height 
at the free end about go ft., while the height 
at the house is 65 ft. The aerial is an eight- 
wire cage, 2 ft. in diameter, with a six-wire 
lead-in, while the insulators for both. aerial 
and counterpoise are further spaced from the 
earthed supporting wires by inserting 
them in plate glass squares. А source 
of high tension is obtained from a special 
generator built for me by Messrs. Mortly 
Sprague & Co., Ltd., which will deliver a 
current of 330 milliamperes at a potential of 
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3,000 volts, and when working on full power 
a current is obtained in my aerial system of 
3 amperes, on the wavelength adjustment of 
g6 metres. 

For reception a special low loss set was 
employed which was made up for me in 
Montreal, and is a two-valve set employing 
a detector and low frequency amplifier. 

The many American and Canadian 
amateurs which had been worked, and from 
the reports gathered I could see that my 
labours were not altogetlter'in vain, and when 


The aerial at 2 NM. 


It is an eight-wire cage 90 feet 
in height at the mast end. 


using 300 watts and a Mullard O 250 valve as 
oscillator, communication was established 
with 1 HT, which is an Italian destroyer, 
with an old friend, ACD, as operator. He 
told me that he had logged my signals well 
south of the equator. The Canadian Govern- 
ment steamer “ Arctic " (VDM) also gave me 
a very encouraging report. 
Unfortunately I was laid up when the 
New Zealand stations were first heard in this 
country, but when Mr. Goyder rang me up 
and told me the joyous news I was compelled 
to brave the doctor's orders. I crawled out 
of bed on the morning of October 19th and 
called up New Zealand, and was more than 
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gratified to hear Z 4 AK апа Z 4 AG both 
calling me. Working was carried on with 
the latter station until his signals faded out, 
and during the course of this transmission 
the New Zealand station reported my signals 
to be of good strength. On October 21st my 
call was replied to by Z 4 AK, while on 
October 25th I again worked Z 4 AG, this 
time using about 9oo watts, my previous 
working having been carried out with a 
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The reception of signals from New Zealand 
is rather curious. The signal strength may 
be fairly weak at the start, gradually 
increases, and then drops off again and 
gradually fades away. The period of audi- 
bility in this country seems to be about one 
hour, and on some occasions a little more, 
and is timed from 6.15 a.m. till 7.30 a.m. 
G.M.T. 

Another observation of interest is that on 


Mr. Gerald Marcuse operates 2 NM and is actively engaged in working the New Zealand stations. 


power of 300 watts. ‘I also heard Z 4 TE 
calling, and although replied communication 
was not established. It is just as well to 
announce here that the New Zealand stations 
are testing with Australia between 5 and 
6 p.m. G.M.T., while the Australian trans- 
mitters endeavour to establish communica- 
tion from 6 to 7 p.m. G.M.T. In connection 
with these tests I have heard Z.4 JA calling 
during these hours. Those interested in 
short wave working should certainly make 
a point of listening-in to these tests. 


Sunday morning, October 26th, the New 
Zealand station, Z 4 AG, sent out a general 
call,“ CO," and said that there was '' nothing 
doing," although his strength here on two 
valves was the best I have yet heard from 
New Zealand. On the other hand, on 
Monday, 27th Oct., no signals were received 
from New Zealand, which is the first occasion 
for a week that this has occurred. 

During the tests with New Zealand one 
observes that there would appear to be very 
little activity among the American and 
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Canadian stations, and so far as my own 
station is concerned, nothing has been heard 
in America since the Pan-American tests 
organised by the American Radio Relay 
League, extending from October 15th to 24th. 

In recording the results of international 
communication it might be mentioned that 
very few American and Canadian amateurs 
have been heard calling the Argentine, 
although from letters received from Major 
Borrett and others in America СВ 8 is 
coming in well there, although two-way 
communication between Canada and the 
Argentine is not yet possible. 

In a recent letter Canadian IDD (Major 
Borrett) states that G 2 OD (Mr. Simmonds), 
G2KF (Мг. Partridge) G5LF (Mr. 
Secretan), and my own station (G 2 NM), 
come in very well at his station, and that he 
has called us on 80 metres. Though I have 
listened very carefully for his signals I have 
heard nothing, and this is all the more curious 
as it is occurring at atime when the signals 
from New Zealand ate coming in so well. 

In conclusion, I would like, through these 
columns, to thank those gentlemen who have 
so kindly:sent me telegrams and letters as a 
result of having overheard my two-way com- 
munication with New Zealand. І would like 
also to request those amateurs who are using 
wavelengths below 9o metres to refrain 
from doing so during this period, when 
communication with New Zealand is being 
developed, as they are very liable to interfere 
with the success of long range work. 


AMATEUR RADIO IN NEW ZEALAND 
R. J. ORBELL, B.E. (23 AA). 
OMING at a time when Imperial 


communication by wireless is such 
a widely debated subject, it is surely 
a significant fact that the honour of 


being the first to establish direct touch 
with the Antipodes should fall to the 
lot of a British amateur. This is more 
- particularly the case when one considers the 
fact that communication was, and continues 
to be established using the remarkably low 
power of two hundred watts input. When 
one realises that the energy expended in 
covering the 11,000 miles to New Zealand is 
very little more than that consumed by an 
ordinary incandescent electric lamp, this 
feat appears even more remarkable, and 
one conjures up visions of what must 
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inevitably come in the near future. In a 
few years time, at the present rate of 
progress, anyone with a simple set such as 
those now used for listening-in to broad- 
casting, will no doubt be able to converse 
freely by word of meuth with a friend in 


any part of the: world. + 


I have lately arrived in England from 
New Zealand, and the three amateurs in 
the latter country, who have already '' got 
over " to England, are well known to me 
personally. I shall endeavour therefore to 
give a short description of their stations 
and of radio in New Zealand as a whole. 
I shall also describe briefly some two-way 
tests which I conducted on the s.s. “ Port 


The aerial of 2, ЗАА at Christchurch, New Zealand. 
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Curtis " on the voyage to England via Cape 
Horn. 

It was not until early in 1923 that the 
oficial ban on amateur wireless in New 
Zealand was raised, and regulations were 
framed giving the experimenter a reasonably 
free hand to carry on such work as he chose. 

Although these regulations provided wave- 
lengths ranging from 180 to I40 metres, 
no restrictions were imposed on the use of 
still lower waves, as it was then generally 
consideréd that waves in the neighbourhood 
of 100 metres were unworkable.  Trans- 
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The equipment at 3 AA, the station of Mr. R. J. Orbell, a well-known New Zealind experimenter. 
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the call signs allotted are as follows :— 
Auckland District т, Wellington District 2, 
Canterbury District 3, and Otago District 4. 
Other outlying Provinces are included in 
the above radio districts. Thus no calls 
have any figure greater than 4. The regu- 
lations are well thought out, and are also 
flexible as regards power and wavelength 
if special tests or experiments are to be 
conducted at any time. 

For the first six months apparatus was 
exceedingly difficult to obtain, more par- 
ticularly valves, as these all had to be im- 


M 
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He has 


just arrived in this country and he describes the New Zealand stations participating in the communication 
tests with this country. 


mitting licences were divided into two 


classes—Grade І and Grade 2, the holders: 


of the former being allowed fifty watts 
input and the latter five. To obtain a licence 
it was necessary to pass an examination 
embracing theory, morse code and the 
regulations. Ten words per minute were 
required for a Grade 1 licence and eight for 
a Grade 2. These licences were being revised 
when I left New Zealand and the intention 
was to һауе опе” grade only and eliminate 
Grade 2 altogether, thus allowing everyone 
the use of fifty watts. The figures prefixing 


ported from either England or America, 
hence their chances of arriving intact were 
more or less uncertain. However, after 
a time various firms imported valves in 
bulk and this difficulty was overcome. 
Our experiments for the first year consisted 
for the greater part in “ putting over’ 
gramophone concerts which were not (as 
one might expect) of a very high class 
nature. 

Then we began to hear amateurs in 
Australia, which is, on an average, about 
1,400 miles from New Zealand. Tests were 


с 
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arranged, first between individual stations 
in both countries and then between the 
Radio Society of Christchurch and the 
various Australian societies which had been 
formed. These tests proved quite successful, 
and eventually clear two-way conversations 
were made on both morse and speech. Low 
power working was tried and on one occasion 
Mr. Jack Davis, A2DS, a prominent 
Sydney experimenter, got over to Mr. Bell, 
Z ДАА (now so well known to amateurs in 
England) with less than half of one watt 
input. > 

Signals from American amateurs had: been 


heard in New Zealand and Australia for some 


ИНЕ ТГЕТ ТИ ee ЕР 
ко Pee Л М HM. 
Ey! 


The cage aerial fitted on the s.s. ** Port Curtis" and 
used by Mr. Orbell for experimental work with 
Australian and New Zealand amateurs. It is 50 ft. 
above the deck. Little difficulty was experienced 
in working A2DS, A3BQ, Z4AA, Z4AG, 
Z 4AK, Z 2AC, up to a distance of 5,000 miles оп 
the outward route from New Zealand to Cape Horn. 


time, but two-way tests arranged with the 
A.R.R.L. proved unsuccessful, although many 
American signals from all districts were re- 
ceived with great strength. Towards the 
close of 1923, about six New Zealand and 
ten Australian stations were in operation, 
all using an average input of about 30 watts. 
During 1924 considerable progress was made 
and when I left New Zealand early in 
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September there were many more trans- 
mitters working. 

It occurred to me that if I installed my 
own transmitter and receiver on board the 
ship en route to England, and if a series of 
nightly tests were arranged, that an excellent 
opportunity would be afforded of determining 
just how far the New Zealand signals were 
reaching. The only reports to date which 
had come from outside Australasia were 
several from the United States which 
claimed reception of Z4 AA, all of which 
reports, with the exception of one, did not 
correspond with the latter’s log. However, 
Mr. O’Meara (Z2AC) on May 24th worked 
Argentine (R CB 8) at 6,400 miles, this being 
at that time a world’s record for two-way | 
amateur communication. 

Permission to install my set оп the 
s.s. “ Port Curtis" was kindly granted by 
Amalgamated Wireless, Ltd., the Marconi 
representatives in Australasia, and by the 
Post Office and shipping authorities. With 
the assistance of Z4AA and some other 
friends, I built a four-wire cage aerial 50 ft. 
long, and erected it from a point on one of 
the masts 50 ft. above the deck to a small 
pole lashed to the bridge. It was badly 
screened by the main ship’s aerial and by 
numerous mast stays, etc., but was the best 
we could do under the circumstances. A 
lead-in was brought through a ventilator 
into the wireless cabin, where, through the 
kindness of Mr. Boorne, the ship’s senior 
operator, we had arranged to place our gear. 
The apparatus was, however, necessarily 
rather cramped. The transmitter, which 
I had rebuilt for the purpose, was arranged 
to be attached to the wall, and occupied a 
space of only 15 ins. by 12 ins. 

A shunt Hartley circuit was used with 
600 volts H.T., supplied by a B.T.H. aero- 
plane generator. This latter was belted 
to a 1 H.P. direct current motor run by 
the ship’s supply mains. A 250 watt 
Marconi-Osram valve was operated on low 
power with an actual input of only 60 watts, 
as this was all that the generator would 
deliver. Better results were obtained in this 
way than by running several smaller valves 
in parallel. My receiver consisted of „a 
detector and one note magnifier, with 
“low loss" inductances employing an 
aperiodic primary of four turns. When we 
put to sea it soon became evident that 
owing to ' swinging " caused by the rolling 
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of the vessel it was impossible to use a wave- 
length lower than 125 metres, except during 
very calm weather. Hence this was used 
almost all the time. 

The ship left Napier as its final port on 
September 4th, bound for Cape Horn. A 
schedule for working had been arranged, 
including that I should listen every night for 
New Zealand and Australian amateurs from 
8 p.m. till 8.30 p.m. I was to reply at 8.30, 
giving calls heard, and then try to work 
anyone whose signals I heard. I decided to 
use my Chnistchurch call (3 AA), and in 
order that no confusion would be caused by 
the use of the "intermediate " Z, I sub- 
stituted X instead. I kept a complete log 
of New Zealand and Australian calls heard 
and stations worked, but will mention here 
only the more important results obtained. 
Little difüculty was found in. working 
Z 4AA, Z 4 AG, Z4AK, Z 2 AC, and all the 
principal stations up to 5,000 miles, including 
A 2 DS and A 3 BQ, who were very con- 
sistent, the former using 25 watts input only. 
Z 3 AL, using I2 watts, was worked at 
4,600 miles, and heard when we were round- 
ing Cape Horn at 5,100 miles. I managed 
to work Z2 AC every night till we arrived at 
Montevideo, at which place he reported my 
signals as being strong. This was a distance 
of 6,500 miles—just 100 miles further than 
the previous record by Z2 AC. The latter 
tried modulation tests, and clear speech was 
received from him till the ship was approxi- 
mately 300 miles S.W. from Montevideo. 


After leaving the latter port we experienced . 


a period of very heavy atmospherics, which 
lasted for most of the remainder of the 
journey to Las Palmas. As we were now in 
tropical waters this was to be expected, and, 
as a result, two-way working with New 
Zealand became impossible. 

However, R CB 8 at Buenos Aires, whom 
I had worked every evening from Cape Horn 
onwards, and who had hooked up with 
Z 2 AC, now acted as a relay station, so 
I was still in touch though not directly. 
The New Zealand stations were still audible, 
but it was only during lulls ‘in the bad 
weather that their calls were recognisable. 
Z 4 AG and Z 4 AK were occasionally heard 
till we were off Pernambuco, and Z 2 AC 
was the last one to be heard, distinctly 
calling RCB 8 and myself, when the ship was 
7o miles north of the equator, at a distance 
of nearly 10,000 miles. This latter call was 
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heard when the sun had been shining for 
over an hour, and the atmospherics had 
decreased as a consequence. A few days 
before this Z2 AC had effected two-way 
communication with R DB 2, Dr. Cattaneo, 
of Bahia Blanca, whom I had also worked 
frequently when going up the coast. R CB 8 
and I arranged a schedule as far as Las 
Palmas, but atmospherics rendered signals 
unintelligible after we were about 3,000 
miles apart. 

British G 2 KF and G2 OD were heard 
very strongly several times when we were 
passing Pernambuco, as was also Mr. Ducati, 
who wason the Italian warship “San Marco" 
IHT somewhere near the African coast. 
When we reached Las Palmas in the Canary 
Islands I dismantled the set in order to have 
it packed up ready for arrival in England 
some days later. | 

There were several, rather interesting 
Occurrences that were noticeable during 
the voyage. One was that the U.S. amateur 
signals which were constantly heard, reached 
a maximum strength about half-way across 
the South Pacific, and faded out very 
considerably later when the South American 
Continent intervened. 

Later, in the Atlantic, near Las Palmas, 
they returned to nearly the same strength 
as previously. This appeared to point to 
a decided screening effect due to the land 
between us and the United States. Another 
noticeable effect was that as we became 
more and more distant from New Zealand, 
the fading of the New Zealand signals 
became gradually less noticeable, till at the 
maximum distance it almost entirely dis- 
appeared. 

On my arrival in England on October ` 
I8th, it was indeed an agreeable surprise to 
find that Z 4 AA had actually been worked 
that same morning by Mr. Goyder at the 
Mill Hill School station С 2 SZ. That this 
was not merely due to '' freak " conditions 
becomes increasingly evident, as several 
other stations at both ends have now been 
similarly successful, these others being, at 
the time of writing, G2 KF, G2 NM and 
G2 OD in this country and Z 4 AG and 
Z 4 AK in New Zealand. Both Z 4 AG and 
7,4 АК are using inputs in the neighbourhood 
of 250 watts. Z4 AA, whose station I know 
intimately, he himself being а personal 
friend, is using from 100 to 150 watts in 
a close coupled shunt Hartley circuit. 


178 THE WIRELESS WORLD AND RADIO REVIEW . NOovEMBER 5, 1924 


He generally uses one UV 203 American 
valve rated at 50 watts output, supplied 
by a B.T.H. aeroplane generator similar 
to my own, with another machine in series, 
the total H.T. voltage amounting to about 
1,200 volts. Power is derived from а iio 
volt Delco lighting plant. The aerial is 
supported at one end by a wooden lattice 
tower 96 feet high, and at the other end 
by an Australian blue-gum tree 9o feet high 
stripped of its branches. The aerial 
itself is 30 feet long and consists of a double 
cage attached to spreaders. A cage lead-in 
is brought from the centre of the 30-ft. 
span, directly down to the operating room. 
The counterpoise is a multiple wire fan 
arranged directly below the aerial and about 
15 feet from the ground. With this system, 
an aerial current of about 1:3 amperes is 
obtained on 100 metres. | 

While the station itself is on high ground 
over ten miles from the nearest town, 
Palmerston South, it is nevertheless enclosed 
on two sides by neighbouring hills of about 
2,000 feet high. 

It is a strange thing that, as far as I am 
aware, the only New Zealand stations 
reported to date are situated within a 
radius of 50 miles in the southern part of 
the country, while Z 2 AC and others in the 
North Island have not yet been heard in 
England. In this connection, it is interesting 
to note that the long wave high power 
stations in Europe are received much more 
strongly in the district where the successful 
stations are situated, than they are further 
north. This seems to suggest a possible 
concentration at certain points near the 
Antipodes of the waves from the various 
European stations. Another interesting fact 
is that these long wave European stations 
are received at maximum strength about 
6 a.m. New Zealand time, corresponding to 
6.30 p.m. Greenwich time, while amateur tests 
have so far been unsuccessful at this time. 
These are matters which can be elucidated 
only by constant and systematic experi- 
menting. 


REPORTS FROM A LISTENER IN 
FRANCE. ° 


By J. L. Menars, France. (F 8 FJ.) 
URING the period October 2oth to 
25th, signals from the New Zealand 


stations have been intercepted. Using a 
three-valve receiver the New Zealand 


station 4 AA comes in exceedingly loud 
and equal in strength to the strongest of 
the N. American amateurs. 

A surprising thing is the ease with which 
the New Zealand signals сап Бе received оп 
a comparatively small aerial. The best 
time for working I find to be between 
6 and 7 a.m. G.M.T., and, asto wavelength, 
I observe that 4 АС is working on 80 metres, 
while 4AA employs .a wavelength of 
80 metres. 

As regards the communication tests, the 
several European stations in communication 
would appear to be 2 OD (Mr. Simmonds), 
2NM (Mr. Marcuse), 2SZ (Mr. Goyder), 
2 KF (Mr. Partridge), and 5 LF (Mr. Secretan), 
also the French station 8 BF (M. Pierre 
Louis). | 


Mr. J. L. Menars, of Province Gan, a French 
amateur who ів intercepting the New Zealand 
transmissions. 


Mr. J. H. R. Ridley (5 NN) was heard in New 
Zealand on the morning of October 22nd by Z 4AA. 
The wavelength used for the transmission was 
99 metres. | 

* * * * 

Mr. Frederic L. Hogg (2 SH), using &n aerial 
40 feet in length and about 15 ft. in height, has been 
heard by Z4AA. Mr. Hogg reports reception 
of Z4AA and Z 4AG. 


* * * * 
Mr. R. І. Royle (2 WJ) worked with Z 4A A on 
October 29th. He reports having heard 2 AC 
working on a wavelength of 85 metres. 


ES 


NOVEMBER 5, 1924 


THE WIRELESS WORLD AND RADIO REVIEW 


Satisfactory tests have been made from a new 
German broadcasting station at Bremen. 
ж ж ж ж 


Short-wave transmissions from КРКА, Pitts- 
burg, have been heard within 11 degrees of the North 
Pole by the operator of the Canadian Government 
steamship Arctic. 

| * * * * “ 432 
‘The value of wireless apparatus manufactured 
in the U.S.A. during 1923 amounted to £8,692,000. 
* * ж ж 


The Ecole Supérieure station has again changed 
its wavelength, states our Parig correspondent, and 
now transmits on 458 metres. The Petit Parisien 
wavelength is now 346 metres. 


ж ж ж ж 


CAPTAIN IAN FRASER’S SUCCESS. 


To wireless amateurs an interesting feature 
of the past election has been the returning 
to Parliament of Captain Ian Fraser, C.B.E., 
as Conservative member for North St. 
Pancras. 

Captain Fraser, who was blinded on the 
Somme in 1916, is well known, not only as 
Chairman of St. Dunstan’s, but as a keen - 
wireless experimenter, a member of the 
Council of the Radio Society of Great Britain, 
and Chairman of the Transmitter and Relay 
Section. He is an active transmitter and 
owns the call sign 5 SU. 


RECORD LOOP AERIAL RECEPTION, 


Broadcast reception with a loop aerial 
over a distance of 7,500 miles is reported 
from Johannesburg. On the night of Sep- 
tember 27th, several experimenters, with a 
four-valve receiver and McMichael loop aerial | 
heard the Pittsburg station, KDKA. This 
appears to be a record for loop aerial 
reception in South Africa, and has roused 
great enthusiasm in the Press. 


NEW SPANISH BROADCASTING 
STATIONS. 


The Radio Iberica Со. of Spain has 
inaugurated a new broadcasting station at 


ITALIAN AMATEUR’S GOOD RECORD. 

An Italian amateur station whose signals have 
become increasingly familar to British listeners, 
is 1 FP, the owner of which is Signor Franco 
Pugliese, of Milan. 

We are indebted to Signor Pugliese for some 
interesting details of his work during the past 
summer. Although surrounded by very high 
mountains, 1 FP has been heard in nearly all 
European countries, and Finnish 2 NM has reported 
the Italian's signals as R 9 on two valves. Two- 
way working has been established with more than 
forty foreign amateurs. A new transmitter is now 
being designed for participation in the Transocean 


Captain P. P. Eckersley, Chief Engineer of the B... 
photographed while on his recent visit to America. On 
the left is Mr. A. J. Haynes, the well-known designer 


Seville, and concerts are to be sent out daily 
trom 7 to 9 p.m. А low power broadcasting 
station is also to be installed at Barcelona, 
employing a Western Electric ^ 100-watt 
transmitter. At present we have по 
information as to the call signs of these 
stations, i 


the right Mr. Arthur 
of New York, 
tests ољ the 


of receiving apparatus, and on 

Lynch, Editor of “ Radio Broadcast," 

organising the international broadcasting 
American side. 
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Teste, and we hope that 1 FP will meet with the 
success which his previous record would seem to 
promise. 


WIRED WIRELESS FOR BROADCASTING. 


Much interest has been aroused in Germany by 
the successful application of '' wired wireless " in 
connection with broadcasting. Preliminary experi- 
ments have been carried out in Saxe-Altenburg, 
and on October 23rd a programme was transmitted 
on this system to Rositz from Berlin via Leipzig. 
From Rositz it was sent out on the mains carrying 
a potential of 22,000 volts. The chief merit 
of the '' wired wireless " system is its cheapness. 
A very low-powered transmitter can be employed, 
and the receiving apparatus is of usual design. 
Moreover, the primary functions of the power and 
conductors are not interfered with in any way. 


2 NB. 

The above call sign, originally the property of a 

Cheshire transmitter, is now owned 

by Mr. N. G. Baguley, of 94, Ribbles- 

dale Road, Streatham, London, S.W.16. 

Mr. Baguley welcomes reports of his 
transmissions on short waves. 


B.B.C. TO ENTERTAIN WOUNDED 


SOLDIERS. 
It may come as a surprise to 
many readers to learn that in 


war hospitals round London there are 


still 5,000 badly wounded soldiers. With the 
object of brightening the lives of these unfortunate 
sufferers, the Adair Wounded Fund has consistently, 
for nearly four years, provided them with weekly 
entertainments. Ninety-four of these entertain- 
ments have already been held in the Wigmore Hall, 
Palladium and elsewhere, but on the afternoon of 
Sunday, November 23rd, а “ special " event takes 
place at the Palladium, when the British Broad- 
casting Company will act as hosts, providing the 
expenses for the entertainment and the tea. Over 
600 wounded soldiers will be present to enjoy a 
"gurprise" programme contributed by John 
Henry апа *''Blossom," Miss Isobel Elsom, Miss 
Phyllis Dare, Mr. Ben Lawes, and other popular 
artistes. This is one of the two yearly matinees to 
which the public are admitted, and to cover the 
inevitable “ out-of-pocket " expenses (the artistes 
are giving their services free) it will be a gracious 
act if wireless folk turn up in force to support the 
kindly efforts of the B.B.C. Tickets, price 5s. 9d., 


3s. 6d., 2s. 4d. and Is. 10d., may 
be obtained at the Wigmore Hall, or 
from the Hon. Secretary of the Fund, 
Basil? F. Leskey, at Somerset House, 
New Barnet. 


RUSSIAN WIRELESS FOR 
PERSIA. 


The Electro Trust Company of 
Moscow has recently signed a contract 
with the Teheran Government for 
the construction of eight radio stations 
in Persia. Under the contract the 
work is to be carried out by Russian 
engineers, and only plant manufac- 
tured by the Russian Electro Trust 
is to be employed. 


CALLS HEARD. 


Two views of the Belfast Broadcasting Station, which was opened 
officially by the Duke of Abercorn at the end of October. 


In order to cope with the increasing 
number of Calls Heard sent in, we 
shall be compelled to exclude English 
calls for the next few issues, 


Above: А scene in the control room. Below: The trans. 


mitting room. 


| 
| 
| 
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BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST 
FROM THE FOLLOWING EUROPEAN STATIONS : 


GREAT BRITAIN. 

CHELMSFORD 5 XX, 1,600 metres, Tests. 
ABERDEEN 2BD, 495 metres; BIRMINGHAM 
SIT, 475 metres; BELFAST 2 ВЕ, 435 metres ; 
GLASGOW 5 SC, 420 metres; NEWCASTLE 5 NO, 
400 metres; BOURNEMOUTH 6 BM, 385 metres ; 
MANCHESTER 2 ZY, 375 metres; LONDON 2 LO, 
305 metres; CARDIFF 5 WA, 351 metres; 
RELAY STATIONS: LEEDS-BRADFORD 21,5, 
346 and 310 metres; PLYMOUTH 5PY, 335 
metres; EDINBURGH 2 EH, 328 metres; NOT- 
TINGHAM 5NG, 322 metres; HULL 6 ЕН, 335 
metres; LIVERPOOL 6 LV, 315 metres; STOKE- 
ON-TRENT 6 ST 306 metres; SHEFFIELD 6 FL, 
301 metres. Tuesdays, Thursdays and Fridays, 
10 p.m. to 2.0 p.m. (2LO only). Regular daily 
programmes, 3.0 to 7.30 p.m., 8.0 to 11.30 p.m. 
Sundays, 3.0 to 5.0 p.m., 8.30 to 10.30 p.m. 


FRANCE. 

PARIS (“ Radio Paris’’), SFR, 1,780 metres. 
12.30 p.m., Cotton Prices, News; 12.45 p.m., 
Concert; 1.30 p.m., Exchange Prices; 4.30 p.m., 
Financial Report; 5.0 p.m., Concert; 8.30 p.m., 
News and Concert. 

PARIS (Ecole Superieure des Postes et Telegraphes), 
458 metres. 3.45 p.m. (Wednesday), Talk on 
History; 8.0 p.m. (Tuesday) English, Lesson ; 
8.30 p.m., Concert; 9.0 p.m., Relayed Concert or 
Play. 

PARIS (Station du Petit Parisien), 346 metres ; 
8.30 p.m., Tests. 


BELGIUM. S 
BRUSSELS, BAV, 1,100 metres. At 2.0 p.m. 
and 6.50 p.m., Meteorological Forecast. 
BRUSSELS (“ Radio-Belgique’’), 265 metres. 
Weekdays, 5.0 p.m. to 6.0 p.m., and 8.0 p.m. to 
10.0 p.m.; Sunday, 5.0 p.m. to б.о p.m., and 
8.30 p.m. to 10.0 p.m. 


HOLLAND. 

THE HAGUE, PCGG, 1,070 metres. 4.0 to 6.0 
p.m. (Sunday), 9.40 to 11.40 p.m. (Monday and 
Thursday), Concerts. 

THE HAGUE (Heussen Laboratory), PCUU, 
1,050 metres. 10.40 to 11.40 a.m. (Sunday), 
Concert; 9.40 to 10.40 p.m., Concert; 8.45 to 
9.0 p.m. (Thursday), Concert. 

HILVER 1,050 metres. 9.10 to II.IO 
(Sunday), Concert and News. 

IJMUIDEN (Middelraad), PCMM, 1,050 metres, 
Saturday, 9.10 to 10.40 p.m., Concert. 

AMSTERDAM, РА 5, 1,050 metres (Irregular), 
8.40 to 10.10 p.m., Concert. 


“” 
АЗЕ „alet 


AMSTERDAM (Vas Diaz), PCFF, 2,000 metres, 
9.0 a.m. and 5.0 p.m., Share Market Report, 
Exchange Rates and News. 


DENMARK. 


LYNGBY, ОХЕ, 2,400 metres. 8.30 to 9.45 p.ms 
(Weekdays), 8.0 to 9.0 (Sunday), Concert. 


SWEDEN. 

STOCKHOLM (Telegrafverket), 440 metres. Daily, 
12.45 to r.o p.m., Weather Report and Nauen 
Time Signal; Monday, Wednesday and Saturday, 
8.0 to 9.0 p.m., Concert and News; Sunday, 
11.0 a.m. to 12.30 p.m., Divine Service from St. 
James’ Church. 

STOCKHOLM (Radiobolaget), 470 metres. Tues- 
day and Thursday, 8.0 to 9.30 p.m., Concert_and 
News. 

GOTHENBURG (Nya Varvet), 700 metres. Wed- 
nesday, 7.0 to 8.0 p.m. 

BODEN, 2,800 metres. Tuesday and Friday, 
6.30 to 7.30 p.m., Sunday, 5.30 to 6.30 p.m., 
Concert and News. 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, 680 metres. 
Sunday, 10.50 to 11.50 a.m., Concert; 2,800 
metres, Sunday, 11.50 a.m. to 12.50 p.m., Concert. 

EBERSWALDE, 2,930 metres. Daily, 1.0 to 
2.0 p.m., Address and Concert; 6.0 to 7.30 p.m., 
Address and Concert; Thursday and Saturday, 
7.20 p.m., Concert. 

BERLIN (Vox Haus), 430 metres. 11.0 a.m., 
Stock Exchange; 1.55 p.m., Time Signals; 5.40 
to 7.0 p.m., Concert; 7.0 to 8.0 p.m. (Sunday), 
Concert. 

BRESLAU, 415 metres. 

HAMBURG, 387 metres. 

STUTTGART, 437 metres. 

KONIGSBERG, 460 metres. 

FRANKFURT-AM-MAIN, 467 metres. 7.30 to 
10.0 p.m., Tests, Gramophone Records. 

LEIPZIG (Mitteldeutsche Rundfunk A.G.), 452 
metres. 


MUNCHEN (Die Deutsche Stunde in Bayern), 


485 metres. 
CZECHO SLOVAKIA. 

PRAGUE, PRG, 1,800 metres. 8.0 a.m., 12 a.m., 
and 4.0 p.m., Meteorological Bulletin and News; 
4,500 metres, 10.0 a.m., 3.0 p.m., and 10.0 p.m., 
Concert. 

KBELY (near Prague), 1,150 metres. Weekdays, 
7.15 p.m. and 10.0 p.m., Sundays, 11.0 a.m. to 
12.0 noon, Concert and News. 

BRUNN,. 1,800 metres. 10.0 to Iro a.m., 
Concert; 2.30 p.m., News. 
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SPAIN. 
MADRID, PTT, 400 to 700 metres. 6.o to 8.0 
p.m., Tests. 


MADRID (Radio Iberica), 392 metres. Daily 
(except Thursdays and Sundays), 7.0 to 9.0 p.m. 
Thursdays and Sundays, о.о to 12.0 p.m., Concerts. 

MADRID, 1,800 metres. Irregular. 

CARTAGENA, EBX, 1,200 metres, 12.0 to 12.30 
p.m., 5.0 to 5.30 p.m., Lectures and Concerts. 


PORTUGAL. 


LISBON (Aero Lisboa), 370 to 400 metres. 
Wednesdays and Fridays, 9.30 to 12.0 p.m., 
Irregular Tests. 


and Weather F orecast ; 
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SWITZERLAND. 
GENEVA, HB 1, 1,100 metres. Weekdays, 3.1 5 
and 8.0 p.m., Concert or Lecture. 
LAUSANNE, HB 2, 850 metres. 
Concert and Address. 


ZURICH, HBZ, 650 metres. 1.0 p.m. News 
8.15 p.m. to 10.15 p.m., 


Daily, 9.15 p.m., 


Concert. 


ITALY. 
ROME, ICD, 3,200 metres. Weekdays, 12.0 a.m. 
I,800 metres, 4.0 p.m. and 8.30 p.m., Tests, Gramo- 
phone Records. 


ROME, 422 metres. Weekdays 7.30 to 9.30 p.m- 


Felixstowe, Suffolk uer Septembe 
French: 8 AL, 8 PIE gy a Ta 8 FVQ, 
10. ЕНЕ 8Р ОЕР 8 НАА ДЕА. 
Danis 7 ZM. Various: 3 EA, 
4 10V." Жш .)? ит, ae Wright. ) 


The Hapus; Holland BAG, Se ape 20th to October 2018). 
8 BRG, 8 CA, 8 CN, 8DA, 


gb, STL S78, 83 8 FU. 8 GL, JBL, 8 LMT, 
ZU 


be ret 880, STM. 800, 


4ZY, W2. Italian: 1¥FP, 1 
Various: $ ХО, 3 CH 
(Chas. Schneider.) 


: di: А Ев, 
: OAD. Dutch: OIL 
(о--У--о Reinartz.) 


Worksop, Notts. (from August 17th to September 15th). 


French: 8A ‘CM, 8 CN, 


ZUT. Belgian: B7, 4C2, 4 
7 EG 7 ZM. Dutch: 0 GC, 0 MS, 0 RM, 
1 Swedish : SMZY. Various : 
(o—v—r.) 


0 ZZ. Italian: 1 FP 
3 AD, 3X0, 108, GB 
(I. Davidson.) 


Fl, Е 
Ed тете th via ғы Belgian : 


ран Flevrelling and one І.Е.) c W. ` Wheeler.) 


Weston-Super-Mare (September 15th and October 13th, all below 


200 metres). с азр, 8 CA, 8 CM, 8 CN, 
CZ, 8 DA, 8 DI, 8 DP, 8 EM, 8 | ÉU, 8 EX, 8 FI, 8FVQ, 
8 KBR PM 


^O 00000500 


PQ, 5IEH, IDO, ÉIER, 
(o—v—1.) (A. 
Weybridge (September 23rd to October 13th, on 150 to 210 metres). 

French: 8 BN, 8 СА, 8CT, 8DD, 8DP, 8 EU, 8FV, 8 
8 PF, 8 PJ, 8 PP, 8 RD, 8 RW, 8 UU, 8 UC, 8 WA, b 
0 BA, 0 0 BN. Various : 4YZ, 9AD, 


8 
8 SL, 8 SM, 8 SQ, 8 88, 8 TM, 
8 ZM. Dutch : 0B 
БМ28. Various: 


` American: 2 (Ж, 


ia. "9 UU. 
880, 8 ут 8 


(о--у--і 


8 
8 VJ, 8 WE, 8 WI, 8 WK, 8 TUE 
Dutch : 0 , 0AG, OGC, 0 PG, OR. Swedish : 
SMZV. Danish: Italian 1ER. Finnish: 1 


Kirby Muxloe, near Leicester (September to Octobe 
French: 8 DS, 8 EK, 8 ÉY 
MAS 8WZ. Dutch: 0 BN, 0QW. Belgian: 


Various : 
Cobham, xr iw nd Irth to October x 


F, 8BG, 8 BN, 8 
8 DD, 8 Di, 8 SDE ВЕР, Б ЕМ 8 EP, SFC, 8 
8 GL 8 ТЕГ. 8 КЕБ, SEK, 8 LMT, 8 8 
8 ВВВ, 8 RG, 8 RIL, 8 RM, 8 RO, 8 SE, 8 880, 8 


8ZM. American: 


"weg 
Eo 
i Benge 
2 
Egi 
pas 
pM 
Ts 
Jp ERR 
ER 


E 
2. 
5 


: 1 : 
FC ЗСА. 8 ХО, Р? МЕ, 10CZ, СН5М, LIYZ, MM, О 


(o—v—1, Reinartz.) (E. 


E 
É 
-Bs 


Louvain, Belgium. 


4 QN, 4 , 
0GA, 0GC. Various: D 
ОХЕ (o—v—o.) (A. L. Stainier.) 
Failsworth, Manchester (September 22nd to October 12th, on 
тоо to 180 metres). 

French: 8 AP, 8 BN, 8 BR, 8 C8, 8 DD, 8 EU, 8 FS, 8 FV, 8 
8 RG, 8656, 8 VV, 8 WL. Italian: IMT. Dutch: 0 
Swedish: 8 ae FN 2 NCA, FN 2 NM, 3 DAX, 3 NB, 
8 XO, 3 ZP, 4 95, 4 (J. Barnes.) 


Blackheath, London (September to October). 
French: 8 BA, 8 BN, 8 СМ, Er 8 DA, 8 DP, 8 EK, 8 ЕМ, 
8 ÉU, SM 8 PP, ЗКО, 8 SR, 8 22, 3 СА. Belgian: W2, 


P2, 40 Dutch: 0 BA, OIL OYN, OMS. Danish: 7EC. 
Fi ih Ei NA, 2 NM. 3 CB. Italian: 1 ER, IHT. ib ct : 
SMYZ, SMZZ. Canadian: 1АВ. American: 1AJW, 1 ARE, 


1 XAV, 1 П, 1 BR, 1 SF, 1 XGO, 2 BRB, Eum 2 MU, 4 8A, 6 ХА, 
9 EM. (o—v—1 Reinartz.) (R ОН. Bloxam, 5 18). 
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SOCIETIES. 


Radio Society of Great Britain. 


A talk on '*2LO's Control Room " will be given 
by Captain P. P. Eckersley, at a meeting of the 
Transmitter and Relay Section to be held at 6.30 
p.m. at the Institution of Electrical Engineers, on 
Tuesday, November lith. 

An informal meeting of the Society will be held 
at 6 p.m. at the Institution of Electrical Engineers 
on Wednesday, November 12th, when Mr. R. C. 
Clinker will demonstrate a dynamical model of an 
oscillating valve circuit. 


HIGH TENSION CONDENSERS. 


To those accustomed to the use of the small mica 
fixed condensers found in every receiving set, it 
requires some stretch of the imagination to picture 
a mica condenser weighing three tons. Such a 
condenser was illustrated on the screen by Mr. 
Philip R. Coursey, B.Sc., lecturing on “ High Ten- 
sion Condensers,” before the Transmitter and Relay 
Section of the Society on October 24th. 

In emphasising the increased importance of the 
high tension condenser since the days of spark 
transmission, Mr. Coursey illustrated a simple 
valve transmitting circuit in which at least five 
condensers were required. This number rapidly 
grew as the circuit was enlarged. The air dielectric 
condenser was excellent for certain purposes, said 
the speaker, but as its capacity increased so did its 
bulkiness. А way out of the difficulty was provided 
by the use of mica as a dielectric. 

After a number of interesting slides had been 
shown depicting mica condensers in course of 
manufacture, the lecturer gave some instructive 
details of the methods of measuring capacities and 
voltage stresses. Most difficult of all is the measure- 
ment of the power factor, or the energy lost under 
working conditions. No really satisfactory system 
has been evolved, but at present more or less accur- 
ate results can be obtained by placing the condenser 
in a closed space of even temperature and submitting 
it to H.F. currents. Results are obtained by 
measuring the consequent increase in temperature 
over a number of hours. 


Some confusion may have arisen through a 
typographical error which occurred in the Society’s 
October letter to members. In the 6th line of the 
second paragraph, the word у“ Council's " should 
have read “ Counsel's," thus?substantially altering 
the meaning of the sentence. 


Mr. H. Bishop, Assistant Chief Engineer of the 
B.B.C., lectured before the Stoke-on-Trent Wireless 
and Experimental Society on October 16th, 
taking as his title, “ The Broadcasting Company 
and the Difficulties it has been up against.” 

After a brief outline of the Company’s history, 
Mr. Bishop surveyed the present position, mention- 
ing that about 21 broadcasting and relay stations 
were now in operation. An entertaining talk 
followed on the broadcasting methods in the 
studio and at the transmitting apparatus, and 
details were given of simultaneous broadcasting 
arrangements. 

In conclusion the lecturer expressed the hope that 
broadcasting would soon be a necessity in every 
home. 

* * * $ 

With the opening of its winter session, the West 
London Wireless and Experimental Association 
transferred its headquarters to the Belmont Road 
Schools, Chiswick. Among the subjects recently 
dealt with at the meetings have been “ Aerial and 
Earth Arrangements,” ‘‘ Telephone Receivers,” 
“ Woodwork and Finishing," and “ Ebonite Polish- 
ing." 

A number of interesting lectures are to be delivered 
in the near future and intending members жш 
enrol without delay. 

$ * * 

At least a dozen members of the Manchester 
and District Radio Transmitter’s Society are taking 
part in the Transocean Tests. 

On October 7th Professor Е. W. Marchant, of 
Liverpool University, delivered an_ illustrated 
lecture оп “ The History of Radio Transmission," 
in which he described all the earlier methods and 
finally proceeded to valve operation. 

An attractive syllabus has been prepared and 
all transmitters in the Manchester area are urged 
to strengthen the membership. 

m m * 


The winter session of the Radio Society of 
Highgate opened on October 7th, when Mr. P. R. 
Coursey delivered a Presidential address. Taking 
as his subject the fascinating and little-explored 
question of short wavelengths, Mr. Coursey dealt 
with the design of transmitting and 
apparatus for this class of work, and succeed 
some interesting lines of research. 

* * * * 

The City of Belfast Y.M.C.A. Radio Club opened 

the session on October 14th with an_instructive 
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lecture delivered by Major Rupert Stanley, LL.D., 
M.IE.E., who spoke on “Тһе Electron Theory 
and the Fundamental Principles of Valve Action.” 

Having sketched the history of ether signalling 
by light waves through the ages, Major Stanley 
recounted man’s efforts to create longer ether 
waves, and having created them, to detect them. 
In explaining the electron theory, he remarked 
that it was interesting to note that this theory 
was first propounded by Professor Storey in Belfast, 
in 1874. The lecture concluded with some useful 
hints on the construction of receivers. 

$ * * * 

The Sunderland Wireless and Scientific Associa- 
tion opened the new session on October llth, 
when the retiring President, Dr. Wilcken, introduced 
his successor, Mr. E. Jeffrey, B.Sc., L.C.P. 

In his inaugural address Mr. Jeffrey dealt 
interestingly with ‘Scientific Ideals.” 

The Association is applying for a transmitting 
licence, for the purpose of investigating fading by 
means of a portable receiver working with the 
transmitter over the surrounding country. New 
members are warmly welcomed and applications 
for membership should be addressed to the Hon. 
Secretary, c/o the Editor of The Wireless World 
and Radio Review. 


A CORRECTION. 


A slight error occurred in the advertisement 
of the Wireless Diary, appearing on page xxxii of 
our issue of October 29th. The price of the Diary 
in leather case, containing three pockets, season 
ticket window and pencil, is 2s. 6d. ; cloth bound, 18., 
and not as stated. ' 


WIRELESS EXHIBITION AT MAIDSTONE. 


Maidstone’s Second Annual Wireless Exhibition 
is to be held in the Concert Hall, Corn Exchange, 
from November llth to 15th, the opening ceremony 
being performed by С. Foster Clark, Esq., J.P. 
Organised by the Maidstone and District Radio 
Society, the Exhibition promises to be quite as 
successful as last year’s event. Interesting compe- 
titions have been arranged and prizes will be 
awarded for the best home-constructed crystal, 
one, two, and three-valve sets. Ап imposing 
display of apparatus and accessories is promised 
by the leading wireless firms of Maidstone and an 
attractive feature of the Exhibition will be & wireless 
dance, to be held on Saturday, November 15th, 
from 10 p.m. till 12 midnight. At 7.30 on the same 
evening, Mr. H. Bishop (Assistant Chief Engineer 
of the B.B.C.) will give a talk on the work of the 
Broadcasting Company. 


AN INDISPENSABLE ITEM. 


Many an amateur, hearing an unknown call sign, 
worried by the questions of a novice, or perhaps 
involved in a tiresome argument, must have felt 
the urgent need of “finger tip” information, 
which would enable him to settle the matter 
* once and for all.” 

There is an abundance of this class of information 
to be found in the pages of “Тһе Wireless Amateur’s 
and Experimenter's Diary and Notebook for 
1025,” which has just been published by The 
Wireless Press, Ltd., in conjunction with Charles 
Letts & Co, 
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The early pages provide for personal memoranda, 
tunings for receivers and other useful entries. 
These are followed by illustrated wireless notes 
and circuits, specially prepared by Mr. W. James, 
dealing with a graduated variety of the most 
efficient receiver arrangements in general practice. 

One of the most important sections is the compre- 
hensive and up-to-date list of experimental trans- 
mission stations, containing many hitherto un- 
published call signs, and occupying thirty pages. 

The useful data section at the end of the diary 
provides tables for calculating gauges and turns of 
wire for coils, recognised formuls, sizes of tapping 
and clearance drills for B.A. screws, coils sizes 
and other invaluable information. 

The Diary and Notebook can be obtained from 
all booksellers, price 2s. 6d. in leather case, with 
pencil, season ticket window and three pockets, 
or cloth bound for rs. It can also be secured 
direct from the Wireless Press, Ltd., 12-13 Henrietta 
Street, London, W.C.2., postage 2d. extra. 


CORRESPONDENCE. 


Oscillating Crystals. 
To the Editor of THE WIRELESS WORLD AND 
Rapvio Review. 

S1r,—With reference to the researches of Мг. 0. 
Lossev. With the aid of the information he has 
placed at the disposal of the world, I have recently 
succeeded in generating good oscillations which 
have remained constant for hours, and can be 
started at will, from zincite-steel contacts. Your 
readers should therefore please consider my 
remarks about the difficulty of making practical 
use of crystal oscillations as withdrawn, at least as 
regards the combination in question. 

LESLIE MILLER. 

London, S.W. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 5th. 

Institution of Electrical Engineers (Wireless Section). At 6 p.m 
(light refreshments at 5.30). At the Institution, Savoy Place 
W.C.2. Address by Mr. Е.Н. Shaughnessy, O.H.E. (Chairman). 

Bristol and District Radio Society. Wireless Lecture No. 2. By 
Mr. W. A. Andrews, B.Sc. 

Radio Research Society, Peckham. At 44 Talfourd Road. Lecture. 
" Relays." Discussion: “ Measurement of Signal Strength." 
Edinburgh and District Radio:-Society. At 8 p.m. At 117 George 

Street. Fourth General Meeting of Series. 


THURSDAY, NOVEMBER 6th. 

Bournemouth and District Radio and Electrical Society. At 7 p-m. 
At Canford Hall, St. Peter's Road. Lecture: ‘* Special] Forms 
of Coupling." By Mr. W. H. Peters. 

Derby Wireless Club. Informal Discussion. | 

Luton Wireless Society. At 8 p.m. At Hitchin Road Роу$ 
School. Lecture by Mr. C. C. Atkinson. 

Kensington Radio Society. Lecture: “Тһе Working of a Tele 
phone Exchange.” 

West London Wireless and Experimental Association. At Belmont 
Road Schools. “ Constructional Dgtails. Part I1." By Mr 


J. T. Bruce. 
FRIDAY, NOVEMBER 7th. . 
Bristol and District Radio Society. Social Evening at Comers 
Restaurant, High Street. 


TUESDAY, NOVEMBER 11th. | 

Radio Society of Great Britain. Transmitter and Relay Section. 
At 6.30 pan. At the Institution of Electrical Engineers, Savov 
Place, W.C.2. Captain Р.Р. Eckersley will give a talk оз" 2 L0's 
Control Room.” 

Radio Society of Highgate. At 8 p.m. At the Literary and 
Scientific Institute, South Grove. * What Valves to Use.’ 
Ну Major W. I. G. Page. . 

Leicestershire Radio and Scientific Society. At tbe Y.M.C.A. 
Lecture by Мг. Albert J. Scholfield, L.D.S. (President). 
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READERS PROBLEMS 


Readers desiring to consult the © Wireless World ” 


Information Dept. should make use of the coupon 


' А MICROPHONE AMPLIFIER. 
Vy 27588 experimenters are very often 
asked to arrange apparatus to amplify 
speech so that it may be projected from a loud 
speaker for the purpose of announcements or 
addressing public meetings. 

It is quite a simple matter to arrange the necessary 
apparatus, and a diagram of the circuit is given 
below. The microphone (M) and a local battery 
(B) are connected in series with the primary winding 
of the special microphone transformer T,. Micro- 
phone transformers are available from many of the 
principal manufacturers of wireless apparatus, 
and are constructed with a low resistance primary 
winding and a high step-up ratio. The intervalve 
transformer T, should be chosen to suit the 
characteristics of the valve V,. It would be 
convenient to use a D.E.5 type valve for V, and an 
1.8.5 for V} With these valves а transformer 
with a ratio of 6:1, such as the Marconiphone 
" Ideal ” transformer, could be used with advantage. 


An amplifler for microphone currents. 


If the loud speaker is connected directly in the 
plate circuit of the last valve, thicker gauge of wire 
should be used for the magnet windings. As the 
impedance of the L.S.5 valve is comparatively low, 
the loud speaker need not have a resistance above 
1000 ohms. Amplitude distortion may be caused 
H the microphone current is too high. In the 
event of distortion taking place the voltage of the 

may be reduced, or a resistance (R) of the 
order of 0-6 to 1 megohm may be connected across 


io be found in ihe advertisement pages. 


Incidentally, this resistance 
will tend to improve the quality of speech, apart 
from the reduction which it produces in the ampli- 
tude of the currents impressed on the grid of the 
first valve. 


the secondary winding. 


FINE ADJUSTMENT FOR REACTION. 

NE method of obtaining a fine control over 

the reaction coupling is to connect а vernier 
condenser across the reaction coil. As the value 
of this condenser is increased the current through 
the reaction coil is reduced, as the small capacity 
acts as a shunt to the H.F. currents. If the 
reaction condenser is provided with an extension 
handle this method is very satisfactory, provided 
that the natural wavelength of the reaction coil, 
in conjunction with the condenser, does not 
approach that of the signal being received. If 
possible the natural wavelength of the reaction 
circuit should be kept below that of the grid circuit 
of the valve. If the natural wavelength of the 
reaction circuit is above the wavelength of the . 
signal received, there is always a possibility that 
during subsequent tuning adjustments the wave- 
length of the grid circuit will be raised until it 
equals that of the reaction circuit. When this 
occurs all control over the reaction is lost. Some- 
times oscillation cannot be stopped, and under 
other conditions the set will not oscillate on 
one definite wavelength, and a '' blind spot " occurs. 
* Unless one knows exactly the constants of the 
reaction circuit, it is better to dispense with the 
vernier condenser, and to employ a vernier adjust- 
ment on the coil holder itself. 

Readers are referred to an article entitled 

“ Efficient Reaction," by H. Stopher, in the issue 
of October 29th, 1924. 


NOISE ІМ А NEUTRODYNE RECEIVER. 
READER who has constructed a neutrodyne 
receiver writes to say that a good deal of 
noise is experienced, and that it is his opinion that 
the noise would cease if a crystal detector were 
substituted for the valve detector. 

At the present time receiver noises are very rarely 
due to faulty valves, and the disturbance is more 
likely to be due to poor insulation or a run-down 
H.T. battery. If an excess of soldering flux is 
used when wiring the panel the fumes are apt to 
cling to the surface of the ebonite pane! and to 
destroy its insulating properties. Unless the detector 
valve happens to be the faulty valve in the receiver, 
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the substitution of a crystal detector would not in 
any way affect the amount of extraneous noise 
and in any case a crystal detector could not be 
employed in the neutrodyne receiver, as the varia- 
. tion of the resistance of the crystal contact would 
prevent a perfect balance being obtained. 


SWITCHING A THREE-VALVE RECEIVER. 

N the circuit given below two low frequency 

amplifying valves are employed, the first 
transformer coupled to the detector valve and the 
second coupled by means of the resistance capacity 
method. In a receiver of this type it is essential 
to provide separate H.T. tappings for each valve, 
and three pole change-over switches are therefore 
necessary for switching off the L.F. valves. The 
circuit is suitable for general reception, and the 
coupled tuning circuit provides an adequate degree 
of selectivity. 
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wire in an aerial of this type would be less than 
usual, the result obtained would be better, owing 
to the lower capacity and effective resistance of 
the aerial. А small weight attached to the aerial 
wire a few feet from the lead-in prevents rain water 
from running over the lead-in insulator and 
reduces swaying. 


A STABLE Duat CIRCUIT. 
EFERRING to the article under the above 
title, in the issue of January 3rd, 1924, a 

reader asks what value should be given to the fixed 
condenser connected in the anode circuit of the 
first valve. 

The value of this condenser is not critical, and 
it may be given a value of approximately 0-0001 ИЕ. 
This condenser acts as a high frequency by-pass, 
and its capacity should therefore be kept small. 


+ 
= 


---—-——aleje 


А three-valve receiver with transformer and resistance-capacity coupling for the L.F. valves. 


Roor AERIALS. 

HEN ground is not available for the erection 

of a mast at some distance from the house, 
it becomes necessary to erect an aerial on the roof 
of the house itself. In erecting this aerial it should 
be remembered that the effective height will’ be 
the height of the aerial wires above the roof of the 
house, and not above the ground level, and the 
poles supporting the horizontal portion of the 
aerial should therefore be raised as far above the 
roof as possible. In bringing the lead-in down the 
front of the house spreaders should be arranged to 
keep the wires as far as possible from the side of 
the house. 

If it is impracticable to use poles on the roof 
greater than 10 or 15 feet in length, it would 
probably be better to dispense with the top portion 
of the aerial, and to use a single wire suspended 
from a light pole projecting at right angles from 
the side of the house. Although the length of 


VARIABLE CONDENSER PLATES. 


HE moving vanes of a variable condenser 

need not be placed symmetrically between the 
fixed vanes. The calibration of the condenser will 
vary, however, if the bearings of the moving vanes 
are not rigid. In other words, the calibration will 
vary if the moving vanes are moved longitudinally 
with respect to the fixed vanes, | 


RECEPTION ON ro METRES. 


bipes readers have asked us to give designs 
for receivers to operate on wavelengths of the 
order of 10 or 16 metres. Special methods have to 
be employed for these wavelengths, and, in general, 
ordinary amateur aerials cannot be used. Readers 
interested in this subject are referred to the issue 


of this journal for June "ж 
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“І never imagined that ee 
circuits could be made TON 
so easy, interesting and WE 


practical for the beginner!” 


the features, it is the most plete and 
easily circuit book available to-day :— жа tams 
notes on Receivers, green re high frequency, con 
pages t useful ve been added, inclu the method of 
windings, tables giving t range types of in- 


of commercial 
wavelengths produced by various tuning condensers, types 
of receiving valves and their characteristics, etc., etc. 


A Huge demand is certain—obtain your copy at once. 


THE AMATEUR’S BOOK гаш 
WIRELESS CIRCUITS 


By F. H. Haynes 


price 2/6 хетт 
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IN EVERY DETAIL— 


R.I. Components mark the peak of progress in 
Radio science. Years of experience lie behind 
them—successful years, in which inventive genius 
and the finest laboratory resources, were supported 
to an extreme by public appreciation. 


Just try the combination:—Two of the New R.I. 
transformers coupled with the R.I. detector, and 
results will proclaim the finest amplifying unit 
possible. 


What another enthusiast says— 


Messrs. Radio Instruments, Ltd., Londen. 

1 should like to inform you that I am using two of your L.F. Transformers in а loud 
speaker public address system. 

These transformers are giving every satisfaction and are standing up well with 160 volts 
on the plate using power valves. 

The Wan аке is as good as a seven valve resistance coupled amplifier, and is not 
distorted. 

I may say that within four days I burnt out five transformers of other makes, This will 
give you some idea of the test that your instruments are undergoing. 

1 shall be fitting two into my wireless set at a later date. 

Yours faithfully, 
(Sgd. Harry V. МеСайа. 

Engineer Palace, Gateshead. 


The New R.L Transformer .. .. 96)» 
Write for Catalogue free оп application. 


Telephone : Regent 6214-5-6 Telegrams : “ Instradio London.” 


Radio Instruments Ltd. 
12 Hyde Street, Oxford Street, W.1. 


— 
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9 Headphones 


B.T.H. Headphones are supreme in all respects—in 
sensitiveness, tone, permanence, and comfort. Al- 
though fitting closely to the ears and thus excluding 
extraneous sounds, very little pressure is exerted 
and they can be worn for hours without discomfort, 


Price per pair (4000 ohms) £1 5s. Od. 


A Proof of Superiority. 


Ask your dealer to tune out bis demonstration set until 
you can only just hear. Then substitute B.T.H. Head- 
phones and you will be amazed at the clearness with 
which you can hear every word and note of music. 


We also make Crystal Sets, Valve-Crystal Sets, Valve Sets, Loud 

Speakers, Amplifiers, Valves (including В5-о"06 amps) and Tungar 

Battery Chargers. 4 
Obtainable from all Electricians ‘апі Wireless Dealers. 


The British Thomson-Houston Co., Ltd. 
Offices - - - Crown House, Aldwych, London, W.C.2 


Branches at Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 
Liverpool, Middlesbrough, Manchester, Newcastle, Swansea, Sheffield. 
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——SELF CAPACITY ? 


To be efficient your Tuning Coils 
must have a minimum. 
This is guaranteed if you use 
“ Г, 
Tangent 


Tuning Coils 


Solco all connection8,, —, 
а noe, cant use сих? 
è CLIX Popularity— 


The Secret ! ! 


You can't have efficiency im 
Radio anywhere unless you have 
efficient contact everywhere. 


You can’t use solder everywhere— 
but you can use CLIX. 


By virtue of the tapered threaded 

design of its plugsocket CLIX 

ensures perfect contact, an obvidu 

improvement on various forms í 

split-pin plugs, which, howeve 

accurately machined, can only 
rmit of a “ two-point " contact. 
ink ‘t out! x 


= 
~ 


fancy! Rigid / х 
Unshrouded Effic у; 11/517 as a Motor Wheel! CLIX may be wiredgat 
3 Е. 


points А, В, Є, D or, 
p| The Reason— F affords an ideal point | 


Owing to the method of manufacture the impregnated сога for soldering when per- 
not only passes between each layer to give the air spacing but manent connections are 
also firmly braces up the whole coil—thus no swathing or shellac required. 


The Electro 
is required. The immediate result—LOW SELF CAPACITY. сыў этч ама. ed. Link 


| Ask your dealer— Take по substitute. CLIX Insulators 
GENT Co. | m E rece .. ld. each Quito fen: ай Wir 
t Coil Ltd. Est.1872 ; ushes calers or direct from ú 
ma en сї ет Һе | Faraday Works, (6 colours) .. ld. pair Patentees and М - 
LEI WV » 
Complete set of 11 Concert Coils— CESTER AUTO E b ORS LTD 
(W/L 50). .€3-7-0 the set. Radio Engineers and Contractors, 


$4 VICTORIA STREET, N, S.W 
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RADIO TOPICS. 


THE TRANSATLANTIC BROADCAST TESTS. 


T will be remembered that last year 

The Wireless World and Radio Review, 

in conjunction with Radio Broadcast of 

America, organised a series of experi- 
mental tests of broadcasting between the 
United States and this country. The British 
Broadcasting Company kindly co-operated and 
conducted transmissions to America, whilst 
on the other side Mr. Lynch, editor of 
Radio Broadcast, had the support of the 
majority of the American broadcasting organ- 
isations in arranging for transmissions to 
England. 

This year, as we have previously announced 
in The Wireless World and Radio Review, a 
further series of tests will be carried out from 
November 24th to November 3oth inclusive, 
and although no detailed announcements 
have appeared recently in the columns of 
this Journal, the arrangements for the tests 
have been going forward steadily, and we 
are now in a position to give further 
particulars. 

The British. Broadcasting Company has 
again this year kindly undertaken to partici- 
pate and the arrangements have been ex- 
tended further by inviting broadcasting 
stations on the Continent to come in and 
join in the transmissions to America. As a 
consequence stations in almost every country 
in Europe will participate. 

The interest which has been aroused in 
America and Canada over these transmissions 
is enormous, and so complete has been the 
response to the invitation made by Radio 
Broadcast that American broadcasting sta- 
tions should co-operate that, it has been 
possible to carry out arrangements whereby 
practically all American broadcast stations, 
and some others in addition, have under- 


taken to keep silence during the hours when 
the European stations are transmitting. 

Of course, it will be realised that the interest 
in America in these tests is likely to be 
greater than on our side for the reason that 
the ordinary hours of evening programmes of 
European broadcasting stations correspond 
to hours of daylight in America and the 
conditions are therefore so unfavourable to 
reception of the European stations that we 
understand it has not been possible for 
Americans to listen in at all to our pro- 
grammes. By arranging for the European 
transmissions to take place in the early 
hours of the morning we have got over this 
disadvantage and the hour of silence when 
America will listen for Europe will be during 
or immediately following their usual broad- 
cast programme hours. 

In order to give Europe a special oppor- 
tunity for listening to America, endeavour 
has been made to ensure as much quiet on 
this side as possible whilst the American and 
Canadian stations are conducting trans- 
missions. These transmissions will be spe- 
cially intended for European listeners and 
wherever possible increased power will be 
used by the transmitters. In addition to 
special musical programmes, various speeches 
will be made. 

The American transmissions will take place 
from 3 a.m. to 4 a.m. G.M.T. each morning 
from November 24th to 3oth inclusive. 
European transmissions will follow immedi- 
ately from 4 a.m. to 5 a.m. and these will be 
by the stations of the British Broadcasting 
Company, including 5 XX on the mornings 
of the 25th, 27th and 3oth November, 
whilst Continental Stations will transmit as 
a unit from 4 to 5 a.m. G.M.T. on the 
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mornings of the 24th, 26th, 28th and 29th. 
All stations participating in the transmissions 
wil give indications of their identity at 
frequent intervals in their transmissions, in 
order that the American listeners may be 
quite sure what stations they are receiving. 

The four Parisian 
broadcasting stations 
will all participate in 
the tests, and among 
the other Continental 
stations also engaged 


wil be those at 
Madrid, Brussels and 
Rome, and the 


German stations at 
Berlin (Vox Haus), 
Hamburg, and 
Koenigswusterhausen. 
The organisation of 
the Canadian broad- 
casting stations in the 
international tests is. 
in the hands of Mr. 
J. N. Cartier, who is 
the manager of the 
station CKAC owned 
by La Presse, Mon- 
treal. A view of the 
studio of this station 
appears on this page, 
and it will be seen to 
possess several novel 
features, and atten- 
tion might be drawn 
to the novel method 
of controlling the 
extent of damping. 
The draping over the 
ceiling 1s removable, 
giving control of 
sound absorption and 


The organ in thc 


effect, 


echo. 

In America the 

tests provide unique opportunities for 
finding the extent of the range of 
receivers. Captain Eckersley, when һе 


broadcast from 2LO the other evening 
an account of his visit to America, told us 
that the American listener attaches more 


studio of the well-known 
Canadian Broadcasting Station CKAC, owned by 
“ La Presse," Montreal. 
which can be drawn aside to lessen the damping 
Operating on 425 metres, this station will 
take part in the International Broadcasting Tests 
during the last week of November. 


Note the curtains above, 


importance to the selectivity and range- 
covering properties of his receiver than to 
its efficiency as a reproducer of good quality 
music and speech, so that the American will 
have a special interest in these tests. Captain 
Eckersley has taken a keen interest in these 
arrangements and 
on his visit to 
America recently he 
met Мг. Arthur 
Lynch, Editor of 
Radio Broadcast, and 
had the opportunity 
of discussing (һе 
details for the 
tests. 

Since last years 
tests a marked 1т- 
provement has been 
made in the design 
of American re- 
ceiving equipment. 
For instance, it was 
not until quite re- 
cently that the use of 
neutrodyned recel- 
vers came into general 
use, and the present 
extensive adoption of 
this type of set, with 
efficient amplification 
at high frequency, is 
likely to give rise to 
good reception of the 
European signals on 
a considerable scale. 
The supersonic 
heterodyne arrange- 
ment has also de- 
veloped in the hands 
of the American 
public, and outfits of 
this class are in fairly 
general use. 

The interest іп America has not been con- 


fined to the United States alone, for Canada, 
Cuba and Porto Rico and other countries 


are also taking an equal interest in the 
arrangements. 


# 


А коду, 
va 
At 4269, 
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SELECTIVE RECEIVING CIRCUITS. 


The conditions are reviewed in this article by which energy is set up and 


transferred in the tuning system of a receiver, 


The conclusions are of 


considerable importance іп receiver design. 


By №. W. McLacuran. D.Sc., MI.E.E. 


MopES OF ENERGY TRANSFER BETWEEN 
COMPONENTS. 
VERYONE is familiar with capacity 
effects in a receiver, the simplest 
of which is probably the so-called 
self capacities of the various coils. 
There are also the capacities of the different 
components to earth, thus enabling reception 
without a direct earth connection, and the 
capacities between adjacent coils. In treating 
the problem of coupled circuits mathemati- 
cally, capacity effects are generally ignored— 
excepting, perhaps, the ` 
self capacities of the coils 
—and the transfer of 
energy from one circuit 
to another is regarded as 
being due to electromag- 
netic induction. We 
know, however, from 
practical experience, that 
this assumption 15 only 
approximately true even 
after great care has been 
taken in the design of a 
receiver, so that the 
capacity and other effects 
have been reduced to a 
minimum. А straight- 
forward high frequency 
multi-unit circuit 15 
illustrated in Fig. r, and consists of 
an aerial А, coupled to the tuned 
circuits А), А, А, If the assemblage 
functioned according to the simple mathe- 
matical hypothesis, the energy collected by 
the aerial would be transferred—with, of 
course, the usual inter-circuital transmission 
losses—by electromagnetic coupling to А;, 
thence to A, and А, But we know that 
there are other modes of energy transfer 
between the various components and from 
the incoming electric waves. These are 
summarised below: 


Fig. 1. 


ELECTRIC WAVES DUE TO X'S AND VARIOUS SIGNALS 
——» 


The three stages of coupling pro- 
duce an energy transference, accompanied 
by improved. selectivity. 
tuned. circuits also act as collectors of energy 
and in consequence the property of extreme 
selectirity may be lost. 


stations. 


(1) Electromagnetic coupling between any 
two components. This, of course, can 
be reduced to a minimum by arranging 
the various coils with their axes in 
planes mutually at go degs. to each 
other. Since there are only three 
planes mutually at 9o degs, this 
arrangerhent will only work with three 
circuits. 


(2) Each coil acts as a frame aerial, and 
the incoming electric radiation from 
the distant transmitter yields currents 

in the circuits which 
are superposed on those 
induced from the aerial 
via the coupling coils. 

There is, of course, the 

exceptional case when 

a coi is oriented 

with its axis parallel 

or vertical with refer- 
ence to the direction 
of propagation of the 
resultant electric field 

—assumed to be non- 

rotational—in the 

neighbourhood. 

(3) Condenser effect be- 
tween алу two cir- 
cuits or between a 
circuit and earth. 

In order that the coupled circuits of Fig. 1 
shall operate most effectively, it is imperative 
to avoid the three extra sources of energy 
transfer to the fullest extent. The reason 
why these additional modes of energy 
transfer to the receiving circuit are undesirable 
is as follows. The purpose of any tuned 
aerial circuit is to collect as much as 
possible of the desirable energy from the 
incoming radiation, and to reject as much 
as possible of the radiation due to extraneous 
causes, e.g., atmospherics and jamming 
Moreover, the tuned aerial circuit 


——— ә», 


AMPLIFIER 


The intermediate 
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is a selective device, and its.dead loss or 
wasteful resistance should be as low as 
possible. Having partially purged the 
radiation “ mixture " in the neighbourhood 
of the aerial by the aid of a selective circuit, 
we shall assume the strength of the current 
due to the desired signal to have a certain 
relationship to currents due to other sources. 
When a closed tuned circuit such as A, in 
Fig. 1 is loosely coupled to the aerial, the 
ratio of the signal current to currents in À, 
from other sources will be greater than 
that in the aerial A. If, however, circuit A, 
is not protected from the incoming radiation, 
currents of other frequencies will be induced 
in it in addition to those induced from the 
aerial. The ratio of these alien currents to 
the signal current will depend on the degree 
of selectivity of this cir- 
cuit A,. Thus although part: 
of the energy transferred from 
A to A, is filtered to 
reduce the relative inten- 
sity of atmospherics, etc., 
there is a certain amount 
of energy penetrating the 
circuit directly, which is not 


[i 


filtered by A. Thus the 
ratio of signal current to Fig. 2 
alien currents is reduced, 


due to direct energy supply 


Fig.2. The apparatus compos- 
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one plate of a condenser and the acrial wire 
the other. This condenser and the loading 
inductance constitutes an oscillatory circuit. 
When the current is oscillating in the aerial, 
the earthed end is substantially at a constant 
potential, but there is a difference in potential 
between earth and any point on the aerial. 
If an alternating difference in potential 
exists between two parts of the same or 
different electric circuits, there is a condenser 
action brought into play. That is to say, 
there is a capacity effect between the two 
portions of the circuit, which causes a 
current to flow. Consider now an aerial 
whose circuit is similar to that of A in Fig. r, 
but whose lower end is not earthed. This 
will receive signals and a current will flow, 
but the intensity will be small compared 
with that when the lower 
end is earthed. The reason 
why an unearthed aerial con- 
stitutes an oscillatory circuit 
is simply that the loading 
coil and the aerial have a 
capacity to earth, з.е., the 
coil represents one plate of 
a condenser and the earth 
the other. There is also the 
action of the assemblage as 
an isolated oscillator (see 


Fig. 3. 


, t ing the tuned aerial circuit below). The strength of the 
to A, from the incoming serves as a collector by virtue of received signals is most 
waves. A similar argument Ив capacity to earth. marked on short wavelengths. 


applies to coils А, and A}. 
In the case of coil A}, 
matters are much worse. 
The filtering which occurs 
in the normal way, due to 
the inductive couplings AA,, 
АА, ÅA} reduces the signal strength 
to a very small value.” Thus the alien 
currents—especially those caused by com- 
paratively high voltage atmospherics, or by 
a powerful near-by transmitter—arising from 
A, acting as a frame aerial or otherwise— 
may be large compared with the filtered 
signal current which reaches Ag in the ortho- 
dox manner. Hence if the various tuned 
circuits are left unprotected from extraneous 
radiation, their efficacy as filtering arrange- 
ments is impaired. 
CONDENSER ACTION BETWEEN COMPONENTS. 
The next aspect of the subject is one which 
merits attention. In viewing the action of 
an aerial from a physical standpoint, the 
simplest way is to consider the earth to be 


Fig. 3. 


The capacity C, pre- 
sented between the circuits A and 
A, gives rise to energy trans- 
ference owing to the potential 
differences existing between the 
two coils. 


The effect is somewhat simi- 
lar to that when a small 
shortening condenser is placed 
between the loading coil and 
earth, and may be designated 
"antenna" action The 
equivalent circuit is illustrated in Fig. 2. 
There is a supplementary action due to the 
loading coil acting as a frame aerial 
(mistuned.) 

These latter actions are really particular 
cases of the general effect of electric waves 
on any suitably situated conductor. An 
electric wave is concomitant with a potential 
gradient in space. Since the gradient is of 
an oscillatory nature, currents are induced 
in any conductor situated in the electric 
field, so that a potential exists between two 
points on it. When the conductor is suitably 
dimensioned electrically (inductance and 
capacity), the response to the incoming 
waves is a maximum. For example, if a 
uniform straight wire of the proper length, 
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about half a wavelength, is well away from 
earth and suitably situated in the path of an 
electric wave, the frequency of the natural 
oscillation on the wire is equal to that of 
the electric wave. In this case, both ends of 
the wire are free, and the maximum current 
(antinode) occurs at the centre of length 
of the wire. 

We have already indicated that an 
alternating difference in potential between 
two parts of an electric circuit involves 
condenser action. The next step is to apply 
this principle to the receiving circuit illustra- 
ted in Fig. т. Suppose we devote our attention 
to the aerial tuning inductance first. During 
reception there is a difference of potential 
between its ends. 
This is due to two 
main factors: (a) 
potential drop due 
to the current flowing 
in an inductive cir- 
cuit; (b) potential 
drop due to loss in- 
curred bv current 
flowing in the coil. 
The loss is chiefly 
caused by the eddy 
currents induced in 
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coil is much greater than its inductive 
impedance. As the frequency is increased 
the inductive impedance is so large that most 
of the current is bye-passed due to condenser 
action. 

Taking now the coupling which exists 
between the coils A and А, of Fig. і. The 
adjacent parts of these coils during reception 
will be at different potentials owing to the 
currents in the two circuits. Thus there 
will be condenser action and energy will be 
supplied from circuit A to circuit A, just as 
though the two were connected by a con- 
denser. An approximately equivalent circuit 
is shown in Fig. 3. Owing to the capacity 
effect of coil A, to earth, there is a complete 
circuit formed, viz., 
ACA, E. The con- 
denser current which 
flows between A and 
А,, A, and earth, 
traverses the wind- 
ingsof Aand A,. If 
C is the capacity of 
a condenser, V the 
difference of poten- 
tial between its ter- 
minals and 7 the 
frequency, then the 


the wire due to the Fig. 4. То minimise capacity coupling, only a por- condenser current 
oscillatory current, tion of the coils between тед low pone differ- which fl ows is 
and to the effect аы и I = 2mnCV. Thus 
of the oscillatory the current increases 
voltages on the insulation between the with increase in (a) frequency; (b) capa- 
neighbouring turns. The latter source city; (c) voltage or potential difference. 
is dielectric loss. Now the potential From (a) we see that with given coils 
difference gradually increases from one end the condenser effect is most сопѕріси- 
of the coil to the other, so that every part ous on short waves. A good example of 
of the coil is at a different potential from condenser effect is that between two 


the lower end. Thus there is the well-known 
condenser action between adjacent turns 
of the coil, and this is cumulative throughout 
its length. Since the aerial tuning inductance 
does not behave solely as such, but has 
condensive attributes also, we are led to 
ask what effect the latter have upon re- 
ception. If the received wavelength is much 
longer than the natural wavelength of the 
coil, 1.е., the aerial capacity is much greater 
than that of the coil, the condenser effect 
due to self-capacity can be disregarded.* 
Put in another way, the natural frequency 
of the coil must be much higher than the 
frequency of the incoming signals. This 
means that the capacitive impedance of the 
* A fly-wheel circuit is not considered here. 


adjacent aerials. The capacity coupling 
is large owing to the geometrical configuration 
of the structures allowing a copious inter- 
linkage of electric strain lines. In practice 
the only item likely to be fixed is the fre- 
quency. Thus to minimise condenser effect 
at a given frequency, it is essential to reduce 
the capacity and also the difference in 
alternating potential which exists between 
adjacent parts of the circuit as much as 
possible. So far as capacity between adjacent 
coils is involved. it is the best policy to avoid 
using the main portion of the coil for coupling 
purposes. Coupling can be obtained most 


conveniently by small auxiliary coils in 


series with the main coils. This is illustrated 
diagrammatically in Fig. 4, the auxiliary 
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coils being В and С. Although we have 
illustrated the use of two small coupling 
coils in Fig. 4, quite satisfactory results 
can be obtained with only one cou, e.g., B, 
this being coupled to the main coil of the 
next circuit, thus dispensing with coil С. 
The reduction of potential difference effects 
is best obtained when all the coupling coils 
are kept as near to earth potential as 
practicable. Thus in Fig. 4 the aerial 
coupling coil is situated next to earth. 
The complete aerial system as shown 
roughly in Fig. 1 has been rearranged in 
Fig. 4. The result of the rearrangement as 
exhibited in Fig. 4 is to reduce very appreci- 
ably (r) direct reception of electric space 
waves by any portion of the circuit except 
the aerial; (2) electromagnetic interaction 
between the units of the recciver, excepting 
that which exists in virtue of the inter- 
coupling coils ; (3) condenser action between 
the units of the receiver. | 

It is of interest to compare the tuning 
properties of the circuits in Figs. I and 4. 
Suppose all the circuits of Fig. 1 are accurately 
tuned to the incoming signals; then let 
the condenser in circuit A, be varied. As 
we pass away from the tune point, the 
signals will fade fairly rapidly at first, but 
as we get farther from this point, there is 
little variation in the signal strength. Thus 
there is а “© residue ” which is due to energy 
penetrating the system in the unorthodox 
ways which have been quoted above. Let 
us turn now to an arrangement constituted 
on the lines of Fig. 4. Assuming all the 
circuits to be at their resonance or tuning 
points, again vary condenser in circuit Ag. 
The signals will fade very rapidly at first, 
and will gradually die away to inaudibility 
as the condenser is moved farther away 
from the tuning point. This clearly shows 
the advantages and the absolute necessity 
for designing a receiving circuit to function 
in a proper manncr. 

In addition to the use of metal screening 
boxes to enhance selectivity, we ought 
to mention that the coils must be sufficiently 
far away from the faces, especially if the 
boxes are constructed of iron, so that the 
action now familiarly known as “ spade 
tuning " is avoided. 

In low decrement filter circuits it is of 
paramount importance that all the units 
should be accurately tuned to the incoming 
signal. A departure from this rule means 
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that when the signal arrives, it impulses the 
untuned unit and creates oscillations of 
two different frequencies ; (r) the forced 
oscillation having the same frequency as 
the signal; (2) the free oscillation having 
the frequency of the mistuned circuit. The 
effect of these two oscillations obtained 
from the arrival of morse signals of suitable 
speed can be studied by the aid of reaction. 
When the decrement of the circuit is low 
enough, two beat notes are audible in the 
telephones, onc corresponding to the free 
and the other to the forced oscillation. 
With strong atmospherics the influence of 
mistuning a low decrement circuit is to 
receive the atmospherics, but to exclude the 
signal. This is duc to the fact that the strength 
of the atmospheric in the tuned circuit is 
almost the same for all tune points within 
a narrow zone on either side of the signal 
frequency, whereas for optimum signal 
strength accurate tuning is imperative. 


ASTATIC COILS. 

There is an auxiliary artifice worthy of 
mention, and which is often of great value 
whether screening boxes are available or 
not. The arrangement about to be outlined 
assists in the annulment of (1) electro- 
magnetic effects between the components 
of a receiving circuit ; (2) frame acrial effect 
due to incoming radiation acting directly 
on the coils. 

In the early days of galvanometer con- 
struction, the late Lord Kelvin invented 
the arrangement known as an astatic couple. 
This consisted of two parallel bar magnets 
suspended one above the other with unlike 
poles adjacent, t.e., the north pole of one 
was immediately above the south pole of 
the other, and vice versa. The arrangement 
was independent of the earth's magnetic 
field, and did not point north and south, 
as one of the magnets would have done 
if suspended by itself. In more general 
language, the system was free from the 
influence of uniform external magnetic 
felds. Now this principle of astaticism can 
be applied with success in the design of radio 
receivers, to protect the circuits from the 
influence of uniform oscillatory electro- 
magnetic fields. | 

If two identical coils of wire arranged 
with their axes parallel and at right angles 
to the plane of the paper, are situated in a 
uniform alternating or pulsating electro- 
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magnetic field, the electromotive force in- 
duced in each will have the same value. 
The e.m.f. will be alternately positive and 
negative at the near ends of the coils. 
Imagine that it is positive; then the far 
ends will both be negative. Thus if the far 
ends of the coils are united, the potential 
difference so far as electromagnetic effects 
are involved, between the near ends will be 
zero (see Fig. 5). This is due to the fact that 
the voltages induced in the two coils are 
equal but opposite. Moreover, the arrange- 
ment is astatic in the electromagnetic sense, 
and 15, therefore, free 

from the disturbing influ- 


circuits would be completed by the usual 
tuning condensers—the coupling coils them- 
selves, which form part of the circuit, must 
also be arranged astatically. Thus a separate 
coupling coil is used for each unit of an 
astatic pair, as indicated in Fig. 6. 

When circuits are arranged in this manner, 
and also effectively screened from {һе 
electric and magnetic components of the 
incoming radiation by metal boxes, there 
is little fear of mutual electromagnetic inter- 
action between them, apart from the 
orthodox amount introduced by the coupling 

coils. Also the effect of 
external magnetic fields is 


ence of a uniform alter- ЭРТ k А reduced to a considerable 
nating magnetic field. We degree. The principle of 
may now pass on to con- astaticism can, of course, 
sider the effect of a non- be applied to low fre- 
uniform pulsating field UNIFORM quency circuits with 
on the above arrangement. andit ни either air or iron-cored 
It is clear that if the field aenean coils. In unscreened note 
. . . SECOND TUNED CIRCUIT 4 . . . 

is stronger in one coil ту astane сою сютю — filters, it is useful in 
than it is іп the other, the E ack avoiding reaction due to 

ig. 5. ig. 6. 


voltages induced in the 


two coils wil no longer Ап astatically arranged tuning coil 


(Fig. 5), and an astatically arranged visable to connect all 
coupled circuit (Fig. 6). 


be equal and opposite. 
Thus the arrangement will 
cease to function astati- 
cally. For example, suppose a coupling 
inductance coil from an adjacent valve 
oscillator is brought near the end of one of 
the pair of coils—let it be placed co-axial 
with it. The e.m.f. induced in this coil will 
be much greater that than in the other. 
If, however, the coupling coil were arranged 
symmetrically with regard to the astatic pair, 
but not sufficiently near to introduce 
appreciable electrostatic coupling effects, 
the resultant e.m.f. induced in the pair 
would be zero. In practice, when coupling 
together two unscreenBd adjacent astatic 
units electromagnetically—in this case the 


magnetic coupling. 
In general, it is ad- 


screening boxes to a 
good earth. It should 
be borne in mind that—so far as signal 
strength is concerned—two distant points 
on a common earth connector may have an 
appreciable potential difference between 
them, due to the current in the wire, arising 
from its acting as a leak to earth and as a 
mistuned aerial, as explained above in the 
section on “ Condenser Action." Also it is 


sound policy to connect the negative poles | 


of both high and low tension batteries to 
earth. The employment of carefully designed 
screens is gradually growing as the radio 
art progresses. but they ought to be used 
more frequently than is usual at present. 


WIRELESS WANTED FOR CHANNEL ISLES. 


Strange as it may seem, there is no wireless 
installation in any of the Channel Islands, despite 
the dangerous nature of the surrounding coasts. 
Thus a distress message sent out from the Casquets 
or Corbieres can reach neither Guernsey nor Jersey 
except through England, whence it is transmitted by 
cable. Moreover, on Sunday the post offices are closed 
after 10 a.m., and telegrams are not delivered. 

To remedy this serious state of affairs, the 
Jersey States passed a resolution last December 


to the effect that a wireless installation be erected 
forthwith on the most suitable spot. This was 
referred to the State's Piers and Harbours Com- 
mittee for execution, but up to the present nothing 
has been done. 

In view of the ever-present dangers to navigation, 
such a situation is deplorable and the Piers and 
Harbours Committee would be well advised to 
proceed with the work at once, before the winter 
storms set in. 
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AN EASILY MADE THREE-COIL HOLDER 


Ву С. H. P. GIBBS. 


HIS coil holder was the result of an 
attempt to construct a simple and 
inexpensive coil holder which would 
permit of fine coupling adjust- 
ments. As may be seen from Fig. 1, the 
three-coil holder consists of a base carrying 
a fixed holder and two movable holders. 
The base is of hard wood measuring 
6ins. by 2+ 1пѕ. by gin. In the centre of 
the base is mounted the fixed holder, con- 
sisting of an ebonite strip, 24 ins. by $ in. by 
$ in., which carries two valve sockets. These 
sockets аге { іп. apart, and are each con- 
nected to a terminal. by a wire run between 
them in a groove cut in the under side of 
the ebonite. 


Examination of the figure will reveal the 
method of mounting the moving coil 
holders. 

The base of the holders have a slot of 
width sufficient to clear a 4 B.A. screw. An 
easy way to make the slots is by drilling a 
number of holes, and then removing the 
surplus material by filing. Be sure not to 
make the slots too wide—they should just 
clear a 4 B.A. screw. 

A 4B.A. screw is mounted in each part 
of the base to operate as a pivot for the 
movable coils. It is necessary to employ 


a large washer between the head of the 
screws and the upper surface of the holders, 
and to place a spring washer between the 


Details? forg constructing а Kmpl Wie coil older. 


Each moving coil holder comprises a piece 
of ebonite, 2$ ins. by 14 ins. by $ in., which 
carries at one end the sockets for the coil 
and the terminals for the connecting wires. 
The sockets аге 2 in. apart and mounted # in. 
from the end of the strip. It is necessary to 
drill and tap the ebonite strip to take the 
screwed ends of the sockets and terminals, 
and care must be taken when cutting the 
threads. Connection between the sockets and 
terminals is made by a length of wire run ina 
groove cut in the under side of the ebonite. 


6x 2/2 104 


MOVING COIL HOLDER 


Рт of coupling is obtained by rotating as well as 
by increasing the distance between the coils. 


nuts and the base on the under side of the 
base. The figure shows the details quite 
clearly. 

Handles for moving the coil holders may 
consist of lengths of strip wood or ebonite, 
screwed to the holders. 

The spacing of the sockets of the holders 
given above are correct for most types of 
basket-coil holders. Those who use ordinary 


plug-in type coils will find it an easy matter 


to fix panel mounting type holders instead of 


the valve sockets. 
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SINGLE VALVE 
REFLEX 
CABINET SET. 


Ву R. H. Cook. 


OT only is thefexternal design of 

the receiving set governed by the 

purpose for which it is required, 

but the circuit and the tuning 
system also must be carefully considered. 
The receiver to be described here has been 
designed for the use of the non-technical 
listener, for it so often falls to the lot of the 
wireless amateur to construct a set for the use 
of his wireless friends to whom the science 
of wireless makes little appeal. 

This receiver is not a loud speaker outfit 
and is better described as a simple set, easy 
and inexpensive to build and requiring a 
minimum of filament current. 

Reference to the circuit diagram, Fig. 1, 
will show the receiver to consist of an aerial 
tuning inductance which is not variable as 
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Fig. 1. A reflex circuit is employed and tuning és 


effected by the inductance change produced when а 
copper cylinder covers the windings of the tuning coils, 
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A front view of the receiver. 


to the number of turns, but is tuned, by 
means of the inductance change brought 
about when a copper cylinder slides over_the 
winding. The tuned plate circuit of the 
valve which provides the necessary amplifica- 
tion at high frequency is tuned in a like 
manner, while in both aerial and anode 
circuits connectors are introduced for the 
insertion of loading coils, when it is desired 
to extend the wavelength range for the 
reception of the high power and continental 
broadcasting stations. А crystal detector 
is employed and the rectified signals fed 
back into the grid circuit, while the telephone 
receivers are connected in the high tension 
positive battery lead. This dual amplifica- 
tion circuit is probably the best-known and 
although it is not claimed to be in any way 
equal in results to separate valves per- 
forming the function of high and low fre- 
quency amplifiers, it is a system that produces 
good all-round results, giving a high degrec 
of amplification of the local station, and at 
the same time is sensitive to distant trans- 
missions. 


The material required is as follows :— 
One cabinet built to the dimensions 
shown in Fig. 7. To those who may 
find difficulty in completing a job of 
this sort it might be mentioned that 
there are many useful types of con- 
taining cabinets available, which can 
be used, and involve, of course, slight 
amendment of panel dimensions. 
One ebonite panel, 9 ins. by 6 ins. by 1 in. 
Two ebonite tubes 4 ins. in length by 
2 1п5. in diameter. 
B 


196 THE WIRELESS WORLD AND RADIO REVIEW NOVEMBER 12, 1924 


p lAs — |6 9 K i 
Fig. 2. Details for driliing the panel, viewed from the Pig A, 3/32" for No. З round headed bruss 
screws. В, 4” and countersunk on face. C, 7/327. D, 1". Е, {". Е, 1". 
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Two copper tubes 3ins. in length by 
2lins. inside diameter by about 
No. 20 S.W.G. in thickness. 

One filament resistance. 

One crystal detector of a type that will 
provide easy adjustment. 

One valve window. 

Six “ Clix " sockets and 8 plugs. 

4 Valve legs. 

2 it. of 7/32 in. brass rod. 

1% ms. of brass strip 5/16 in. width by 
No. I6 S.W.G. in thickness. 

2 Small ebonite knobs. 

2 Sets of coil plugs and sockets. 

2 Fixed condensers, 0-001 mfds. 

One intervalve transformer. 

4025. D.C.C. copper wire Хо. 34 S.W.G. 

4 ozs. D.C.C. copper wire No. 30 S.W.G. 


ре 
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the ebonite tube also is another brass bracket 
which is drilled 15/64in. to give good 
clearance for the rod which slides through. 
The purpose for using rod of this size is that 
brass bushes are obtainable for fitting to the 
panel and through which the rod will slide, 
If the hole is not found to be exactly 
the size required, then а 5/64in. drill 
must be passed through. Care must be 
taken in setting up the rod, that the holes 
through which it passes are in alignment. 
The necessary details for drilling the 
panel are shown in Fig. 2. The panel, as 
will be seen, is arranged to carry all of the 
components. The filament resistance 15 
mounted in the centre and the valve window 
immediately above it. Although the valve is 
not immediately behind the window, which 


AERIAL COIL 
ANODE СОМ. . 


18 swa Ye BRASS STRIP 


COPPER TUBE CA INSIDE DIA 


BEARING BRACKET 


Fig. 4. 


Some No. 16 tinned copper wire for 
connecting up. 
Screws, nuts, etc. 

Referring to the components used 
in this circuit, the tuning coils аге 
wound on ebonite tube 2 ins. in diameter 
by 4ins. in length. The aerial coil is 
wound with No. 30 D.C.C. and the anode 
coil with No. 34 D.C.C. The windings cover 
3ins. of the tubes, and аге set up according 
to the details given in Fig. 4, so that the 
copper tubes pass down over the windings. 
Suitable copper tube can be purchased at a 
metal warehouse, and the pieces cut to 
length, using a fine-toothed blade in the 
hacksaw. Brass bridging pieces are fitted 
across one end of each piece апа 
attached to lengths of 7/32in. rod by 
means of a centre hole, the rod being 
threaded т B.A. Across the open end of 


Constructional details of tuning coil and cylinder. 


in this design was not found possible to 
arrange, the window will serve to indicate as 
to whether the filament is glowing as the 
illuminated interior of the box can be seen. 
To avoid the fitting of terminals in positions 
somewhat inaccessible, plugs and sockets 
are made use of for connecting up aerial, 
earth and telephones. Both the aerial, 
and tuned plate circuits can be loaded for 
reception on the longer wavelengths, and 
for this purpose " U " links with plugs and 
sockets are fitted to the front of the panel. 
The tuning rods which operate the copper 
cylinders are symmetrically arranged on 
either side of the filament resistance. 

The set is simple to make up and to апу- 
one acquainted with the process of squaring 
up and marking out ebonite, drilling and 
countersinking, the accompanying practical 
drawings give all necessary details. These 
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Fi,s. sand 6. View of underside of panel and practical wiring diagram. 
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can be worked to without 
further explanation. 

The wiring is carried out 
with No. 16 tinned copper wire, 
and as the circuit is a simple 
one the number of wire leads 
will be comparatively few. — 

The panel, when completed, 
may with advantage be mounted 
in a cabinet, in which provi- 
sion is made for the accommoda- 
tion of the filament and H.T. 
batteries. A suggested form of 
cabinet is shown in Fig. 7. | 

When using a dull emitter 
valve of the o'06 class, ample 
room will be found for includ- 
ing not only the high tension 
and filament batteries, but also 
one pair of telephone receivers. 

A receiver tuned on the prin- 
ciple described here will not be 
found to possess great selec- 
tivity, which is probably an 
advantage when simplicity of 
operation is the aim. The opera- 
tion of two tuning adjustments 


simultaneously makes tuning 
dificult if signals are only 
received at critical settings, 


which is the case when a highly 
selective tuning system is adopted. 
The comparative flatness of tun- 
ing given by this set renders 
tuning an easy process. 


Fig. 7. 
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Compartments for 
batteries and telephone receivers are provided, 


A suggested cabinet design. 


FIRST STEPS 


In spite of the large number of publications 
now available purporting to introduce the 
beginner to an elementary study of wireless, 
the little book under review* fulfils its 
purpose in a manner at once lucid and 
original. As a guide to the novice its 
brevity of treatment is a distinct advantage, 
for while nothing of fundamental importance 
is omitted, the reader is not confronted 
with pages of irrelevant and discursive 
detail. 

_ The principles of wireless are approached 
in а way which robs them of their mysticism 
in the eyes of the beginner by means of some 
apt analogies in the phenomena of sound. 


* ** Your First Steps in Wireless." 
Street, London, W.C.2. 


By Hugh S. Pocock, 
60 pages. 25 Illustrations. 


IN WIRELESS 


An explanation of electric current follows, 
after which practical advice is given on the 
erection of aerials and the preparation of a 
reliable earth system. The reader is then 
acquainted in turn with the principles of 
tuning, the telephone, crystal rectification, 
and finally valve detection and amplification. 
The concluding chapter treats of the opera- 
tion of a typical three-valve broadcast 
receiver. 

The great merit of Mr. Pocock's little book 
is the simplicity and directness of its expla- 
nations. .The chapters on valve operation 
in particular are such as to be easily under- 
standable to the veriest novice. 


(The Wireless Press, Ltd., 12-13 Henrietta 


Price 9d. net. Postage ld.) 
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SOME INTERESTING EXPERIMENTS WITH 


SINGLE POINT DETECTORS 


The single-point film detectors described here are really improved forms of 
the so-called “ film coherer " and are identical in their mode of operation 


with crystal detectors. 


In these detectors the manipulation of the metal 


point or “ catwhisker " is а more delicate matter than in the case of the 


ordinary crvstal detector. 


Thev are all easily fitted up and the experimenter 


may learn some useful lessons by trying them out in conjunction with a 
theoretical study of the subject on the lines indicated in former articles 
in this journal. 


By JAMES STRACHAN, F.Inst.P. 


HE majority of these experiments 

may be most conveniently con- 

ducted by means of a crystal de- 

tector in which the crystal cup 
is replaced by a small spring or screw clamp 
suitable for holding the various forms of the 
film supports. 


OXIDE FILM ON Brass. 

The contact is made on the milled edge 
of an unlacquered brass terminal head 
(Fig. 1), using a pointed piece of Хо. 26 
copper wire as ‘‘ catwhisker.’’ The milled 
edge is rotated and various contacts tried 
until the best results are obtained. The 
terminal used should not be quite new but 
should have the dull yellow tarnish. A 
correspondent advises that he has found 
the screwed periphery of a 2 B.A. brass 
rod quite good. The grooves in the milling 
or screw-cut present the requisite oxide film 
better than a smooth surface. Manipulation 
of the " catwhisker " is very delicate, but 
reception at best is quite equal to a good 


Fig.l. А tarnished brass surface and a copper wire 

will function as a detector, The milled head of a 

terminal possesses many faces and detecting contact 
can more easily be found, 


synthetic galena. Various pieces of brass 
should be tried until results are obtained. 
A good contact is easily disturbed by 
vibration. This detector is very sensitive 
to sudden increases 1n aerial current, which 


produce repulsion and breaking ої the 
contact. A poor contact is much improved 
by the use of an applied potential. 


M ethod 
Sulphuretted hydrogen is evolved from the iron 
sulphide and hydrochloric acid in А, The metal 
pieces to be treated are supported on the platform B. 


Fig. 2. of forming а sulphide film. 


OXIDE FILM ON COPPER. 

The black oxide film on copper is most 
conveniently prepared by dipping a fragment 
of thick copper wire or of sheet copper in a 
strong solution of copper nitrate and heating 
the metal until a uniform black film is 
produced. The solution should be slightly 
acidified by adding a few drops of strong 
nitric acid. This preparation is not nearly 
so sensitive as the oxide film on brass, but 
works very well with an applied potential. 
When thick wire is used, a good contact may 
be established by allowing the catwhisker 
to cross at right angles, resting lightly 
upon it. 


ee 
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SULPHIDE FILMS ON VARIOUS METALS. 

Sulphide films on various metals may con- 
veniently be obtained by exposing the 
cleaned metals, such as lead, copper and 
silver, to a moist atmosphere, containing 
sulphuretted hydrogen gas, until the metal 
is thoroughly blackened. A simple method 
of doing this is shown in Fig. 2. 

А one-ounce wide mouthed bottle А 
carries a support B of wire and celluloid on 
which the fragments of metal to be sulphi- 
dised are laid. A few fragments of black 
iron sulphide are placed in A and some 
spirits of salts (hydrochloric acid) added. 
The large glass jar C is then inverted over the 
apparatus, which may conveniently rest on 
achina plate. This operation should not be 
conducted in the drawing-room as the smell 
is unpleasant. Sulphide films prepared in 
this way require a delicate contact with the 
catwhisker and work best with an applied 
potential. Sulphide films may also Бе 
prepared by heating the metal in a glass 
test-tube to dull redness and dropping in a 
few grains of powdered sulphur while the 
heating is continued. In the case of lead 
the latter melts and a black film is formed 
on the surface. When cold a lead button is 
produced with the sulphide film on the flat 
surface. A hard glass test-tube should be 
used and a bunsen gas-flame. This method 
is quite useless with some metals, such as 
silver, but works well with lead and copper. 


AMORPHOUS POWDER DETECTORS. 


Sulphides and oxides may be prepared in 
the amorphous form most conveniently 
by precipitation, filtration and drying. 
Experimenters who are not familiar with 
such operations should 
purchase the pure sub- 
stances from some 
chemical warehouse 
of repute, such as the 
British Drug House. 

Various methods of 
using the powdered 
substances as detectors 
may Бе employed. 
The majority of my 
own experiments were 
carried out by 
spreading a film of 
the powder on the 
flat surface of a brass binding screw-head 
on which had been soldered a disc of 


piece of thin platinum 
fou for conducting ex- 
periments with amor- 
phous powder detectors. 
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platinum foil (Fig. 3). This was clamped 
in the crystal holder and the catwhisker 
applied vertically. 

Another method of preparing the film is to 
mix the powder with a drop of distilled 


Fig. 4. А piece of arc carbon тау be employed for 
making contact with powdered detecting substances. 


water, spread it over the surface of the 
metal and dry by application of a gentle 
heat. Another method is to mix the 
powder into a paste with olive oil or liquid 
paraffin, and spread a film of the paste over 
the metal. Practically all substances which 
rectify in the crystalline state, also rectify 
in this condition of amorphous powder, but 
it is necessary to use an applied potential to 
obtain good results. 

The most remarkable of these experiments 
lies in the fact that in many cases it 15 
sufficient to use an applied potential for 
а few minutes only when the contact 
rectifies well after the local battery is 
switched out, so long as the contact is not 
disturbed. Each new contact requires sen- 
sitising in this way. 

Fig. 4 shows two other very successful 
methods of using amorphous powders as 
rectifiers. In A the film is prepared by 
rubbing the powder over the end of a short 
piece of arc-lamp carbon with the forefinger 
and applying the catwhisker vertically. In 
many cases better results are obtained by 
using a cat-whisker with a blunt end or 
bent into a loop as A}. 

In B is shown (in section) another method 
of using the carbon rod film carrier. On 
the upper surface a shallow cavity is exca- 
vated, into which the powder is placed and 
in this case the catwhisker is an ordinary 
pin, the head of which is applied, varying the 
pressure, to the small pinch of powder in 
the cavity. 
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Yet another method lies in-dusting the 
finely ground, dry, sieved powder, on to the 
surface of some dry mercury in a small 
wide-mouthed glass tube (Fig. 5). 

Contact with the film-covered mercury is 
established by means of a piece of stout iron 


Fig. 5. Ап cxperimental detector in which the 
powdered detecting substance is floated on the surface 
of a small quantity of mercury. 


wire A, while the catwhisker is applied 
through a short piece of glass tubing B, 
both of which are carried by the cork (soaked 
in paraffin wax), which closes the tube.* 


CARBON FILM DETECTORS. 

A piece of platinum foil coated with a 
carbon deposit by holding it in a tallow 
candle flame for a few seconds gives a film 
that rectifies quite well, using an applied 
potential. 

A graphite film made by rubbing powdered 
graphite on the carbon rod (Fig. 4, A) is 
more efficient. 

In Fig. 6 is shown a curious form of carbon 
film detector discovered accidentally. 

A small spirit lamp A is burned until the 
business end of the wick is well charred. 
While still burning, a piece of stout copper 
wire is pressed into the charred wick for one 
contact and the catwhisker (a platinum wire) 
C applied vertically to the char. The two 
wires must not touch but they should both 
make contact with the carbon char. This 
works well with an applied potential. 


THORIA FiLM DETECTOR. 

Thoria (oxide of thorium) is ground into 
a paste with distilled water and applied to a 
piece of platinum foil or stout platinum wire. 
When dry the platinum is held in the flame 
of a small spirit lamp or a very small Bunsen 
gas-flame. Contact is established with the 


* Keep mercury away from wireless apparatus 
and avoid such things as mercury grid leaks and 
mercury vernier condensers as you would a corro- 
sive acid. One drop of mercury will give off 
enough vapour to corrode all the aluminium in a 
wireless set. 
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film by applying a thin platinum wire cat- 
whisker when the platinum is red-hot (Fig. 6). 
CRYSTAL FILM DETECTORS. 

. As the majority of amorphous rectifiers 
used in the film detectors described above 
require the application of an applied 
potential to obtain the best results, they are 
much more difficult to manipulate than 
crystal detectors, particularly as sudden 
variations in the potential across the contact, 


. disturb the latter and frequently break it. 


It is interesting to note, therefore, that all 
good crystalline rectifiers may be ground up 
in an agate mortar to a finely crystalline 
powder which still rectifies quite as well as 
the large crystal. Such powders should be 
sieved through fine bolting-silk (200 meshes 
per lineal inch) and used in many of the 
above experiments without the use of an 
applied potential. 

CONCLUSION. 

It is not suggested that any of the detectors 
described above are efficient substitutes for 
the crystal detector. My purpose in des- 
cribing them will be served if this article 


Fig. 6. The carbonising of the wick of a spirit lamp 

forms a detector using platinum wire contacts. The 

‘spirit lamp on the right carriesa pieceof platinum foil 

coated with thoria. This gives a detecting surface 
when red hot, 


stimulates the amateur to carry out other 
experiments on similar lines. The real value 
of theories can only be grasped when 
theoretical studies are carried on in conjunc- 
tion with practical work. 

Such experiments not only help one to 
obtain a better grasp of the theory of rectifi- 
cation, but the manipulative skill required 
in getting them “ to work " is most useful 
in other directions. 
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READERS’ 


PRACTICAL 


IDEAS. 
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This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Telephone Terminal Block. 
HEN telephones are employed in 
preference to a loud speaker a 
distribution point must be made to which all 
telephone cords may be attached. As the 


TELEPHONES 


“ы е anr m a 


Telephone distributor board for varying the number 
of receivers in circuit. 


number of pairs of telephones in use is to be 
changed it is necessary to set up some form 
of switch for easily throwing out of circuit 
those receivers not in use. Such a switch, of 
simple construction, can be made up from a 
circular piece of wood or ebonite carrying 
four pairs of terminals for four sets of 
receivers, and a five-point switch for bringing 
them into operation. If the loud speaker is 


to be operated a double pole switch may be 
added to the instrument for bringing it into 
operation. 

G. H. W. 


Worm Drive Attachment. 
° HE simple device described here may 
easily be fitted to many types of 
coil holder, and in use gives just that 
difference between good and bad long distance 
reception, as the sensitiveness of a set as a 
rule depends upon the critical adjustment 
of the relative position of the inductances. 
A Meccano gear wheel and worm are used in 
its construction, together with two adjusting 
collars and set screws and one axle rod. The 
gear wheel is attached to the spindle of the 
moving coil holder, while the worm drive is 
attached to a brass spindle and is carried by 
a bracket made from strip metal. It is not 
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SPINOLE ON WHICH 
COIL "OLOER MOVES 


A simple method of obtaining fine coil adjustment. 
The spring holds the gears out of mesh for coarse 
tuning. 
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intended that the worm drive action shall 
be used to propel the coil holder when making 
coarse adjustment, and for this reason a 
small spring holds the worm wheel out of 
contact with the pinion. A slot in the end 
of the supporting bracket allows of the 
worm wheel being brought into mesh and 
the necessary critical adjustment obtained. 
J. б. S. 


A D Coil Mounting. 
accompanying drawings are self 
explanatory in giving a method for 
easily constructing a very useful form of 
coil holder. It will be noticed that small 
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An easy method of constructing a useful form of 
сой holder. 


brass pins are used to make contact between 
the arm which supports the coil and the two 
springs forming a bracket. Suitable dimen- 
sions are given. 

H. H. P. 


Winding with Fine Wires. 
N the construction of intervalve trans- 
formers and the re-winding of telephone 
receivers, insulated wire of exceedingly fine 
gauge and poor, mechanical strength is 
use 
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Extreme care is necessary in handling this 
wire, particularly as the insulated covering 
is usually stronger than the copper conductor 
it contains. As a result a bobbin may be 


А galvanometer used to detect a break when wind ng 
fine wire. 


wound in which the wire runs on continuously 
although an actual break may have occurred 
in the copper conductor. To guard against 
this, the reel from which the wire is drawn 
will be found to have the inside end 
brought out so that connection can be made 
to it, and by joining up the whole of the 
wire in circuit with a battery and sensitive . 
galvanometer it i5 possible to detect a break 
immediately it occurs. 
Small bobbins can be rotated by means of 
a clockwork’ motor such as that used for 
driving a gramophone. The coil to be 
wound must be mounted on a block of 
wood and arranged to run quite centrally to 
avoid any jerking action on the fine wire. 
A. E. R. 


Soldering Water Main Earths. 

NE of the most convenient methods 

of obtaining an earth connection is to 
employ the main cold water supply pipe. 
Owing to the heat conducting properties of 
the pipe it is an extremely difficult matter 
to solder a connecting wire to it when 
employing ordinary methods. The difficultv 
can be overcome by using a solder having a 
much lower melting point. A number of 
fusible alloys are suitable for the purpose, 
and one which has been used successfully for 
this purpose has the following composition 
in parts by weight: bismuth 3, tin 5, and 
lead 3. It is advisable to tin the copper 
wire and soldering bit in the usual manner 
with ordinary solder, and to bind the copper 
wire in position on the water pipe with thin 
tinned copper wire. Е: Е. 
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A useful form of air-spaced transmitting inductance. 


THE DESIGN OF TRANSMITTING 
INDUCTANCES. 


An article principally of interest to operators of transmitting apparatus. 
The design of inductances for use with valve transmitting apparatus has not 
previously formed the subject of an article, and it is felt that the information 
given here will be welcomed by many transmitters at the present time, when 
apparatus of extreme efficiency is being designed. Coils of the type shown 

minimum losses, and are capable of handling energies customarily 
employed in amateur stations and at the high radio frequency of the low 

wavelengths. 


Bv N. V. WEBBER. 


N this article it is proposed to leave the 

caleulation of the size of the actual 

inductance alone, and to ascertain these 

details the writer would recommend one 
of the many text-books published by the 
proprietors of this journal. Assuming that 
the dimensions are known, I will proceed 
to describe two types of inductances which 
aré very popular amongst transmitters 
and which are very useful for short wave 
work. The pancake type is undoubtedly 
the easiest to construct, and this type will 
therefore be dealt with first. The internal 
diameter of this is 3 ins., and I2 turns are 
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TELL uil | 
af 
employed spaced }in. apart. First,” in 


order that a host of calculations may”’be 
dispensed with, it is advisable to make a full- 
sized drawing of the proposed inductance. 
This need not be a very accurate affair, 
but should at the same time be sufficient 
to provide the necessary measurements. 
Two lines should be set out at right angles 
on the drawing paper, and the arms numbered 
from one to four in rotation, either clockwise 
or anti-clockwise, it does not matter which, 
so long as all the inductances are made in 
the same way, and the winding is in the same 
"sense." A mark should be made on the 
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sketch оп. No. І arm at a point 13 ins. from 
the centre. In order that the winding will 
be worked outwards in spiral formation it 
becomes necessary to make the next point 
on No. 2 arm slightly out of register to that 
marked on No. r, the exact measurement 
from the centre being 1 f& ins. 


1 
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It will thus 
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draw the remainder. A line 15 also needed 
joining points cquidistant from the centre. 
Thus should be bisected and a line drawn 
at right angles. The line should be at least 
$ in. from the last turn, and the point where 
it cuts the arms of the cross will show their 
length. 


———— 


Fig. 1. 


A full-size drawing of the spiral should be prepared. 


The method of setting it out and the 


necessary dimensions is given here. 


be appreciated that the marks on the arms 
3 and 4 will be 1$ 1п5. and rlbins. г 
spectively. 

Having fixed the four points it is only 
necessary to mark outwards along the arms, 
points 1 in. apart, until there are twelve to 
each side, when the position which the wire 
wil occupy when it is wound on can be 
sketched. After a few turns have been 
completed, it will be found unnecessarv to 


Ф 


The drawing completed, the ebonite strips 
may be cut, the width of which depends upon 
the width of the copper strip to be used. 
In the case of the inductance under descrip- 
tion the strip is 5/16 in. wide, ‘and so if the 
ebonite pieces are cut 2in. wide by } іп. 
there will be ample support. The two strips 
in this case are cut 13 ins. long, and form the 
cross. Whilst the ebonite is being cut 
it would be well to make up two more strips 
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each 1 in. square and 13 ins. long for use as 
clamps to keep the spiral in place. The next 
operation is to mark the ebonite for slotting. 
Centre the ebonite and mark off two points on 
either side of the centre, 14 ins. and 1 ins. 
respectivelv, which should be numbered 
I and 3. The other points can then be 
marked out as thev appear on the drawing. 
With a set square lines should be scribed 
across the strip, and a line should be drawn 
on the ebonite which is the width of the 
copper ribbon from one of the edges. It is 
also necessary to draw in the centre of the 
ebonite arm a short line which is exactlv 
half the width of the strip, t.e., 8 in.,and then 
two lines in. from the centre. This 
performance should be repeated with the 
other piece of ebonite, which should be 
numbered 2, 4. (Fig. 2). 
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strips must fit into the slots easily, and should 
not have to be forced in at all, yet they must 
not be too loose or difficulty will be en- 
countered when the wire is wound on. 
When the twelve slots have been cut take 


the strip out of the vice, and holding the 


unslotted end, give it a tap on the bench, 
and all the copper strips should fall out. 
If thev do not do so thev are too tight a 
fit, and the slots must be widened a little 
by running into them the back of an ordinary 
wood saw. All the slots having been cut, 
the strips should be rubbed over with emery 
to remove the scribed lines. The selection 
of the strip is an 1mportant point, for if 
it is of the correct {уре winding the coil 
is the easiest task of all. 

The strip used in the construction of the 
coil under description is 20 S.W.G. 5/16 in. 


Fig. 2. 


The strips having been marked, the centre 
slots should be carefully cut with a fretsaw 
and the cross made in a similar manner to 
that in which an egg-box is constructed. 
If the joint is made to fit too tightlv the 
ebonite will be bent and a flat inductance 
will not result. Before the various slots 
are cut in the strips, particular care should 
be taken to ensure that when the cross is 
assembled the slots will all be on the upper 
side. The slots are cut with а hacksaw, 
the ebonite being firmly gripped in a vice. 
A hacksaw blade should be chosen which 18 
the same thickness as the copper strip, and 
as each cut is made a small length of the 
ribbon should be inserted. 

The whole secret of a successful inductance 
lies in the fit of these slots. The copper 


The method of marking the ebonite strips for slotting. 


wide. It is essential that it should be 
soft copper for if it is hard drawn, difficulty 
will be experienced in bending it to the 
correct shape. The strip employed in this 
case was obtained from Messrs. Young's, of 
City Road, Е.С. If only hard copper can be 
obtained it can be softened by heating it 
until it is at a dull red heat, and then cooling 
it in water, but this is rather a tedious 
operation. The amount of strip which is 
required should next be cut Пот the 
coil. This can be roughly determined by 
taking the length of the sixth turn on the 
drawing, and multiplying it by twelve, 
adding an extra foot to allow for accidents. 
This length of wire should be taken into 
the garden and the ends fastened so that the 
wire is stretched out, when it can be cleaned 
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with emery paper. Upon the completion of 
this operation the wire should be wound 
into a coil having a diameter of 1 ft. 6 ins. 
The cross being fitted together with the 
numbers running consecutively, it is placed 
on the floor and kept in position by means of 
staples or long panel nails. Taking one end 
of the wire it should be placed іп slot 
No. 1, and then bent into the shape of the 
curve and put into slot No. 2, then No. 3, 
then No. 4, and then to the second slot on 
No. 1. The first turn is then complete. 
Continue winding 
until all the slots 
have been filled 
and cut off any 
surplus wire. The 
inductance is 
therefore finished 
with the exception 
of the top strips 
of ebonite which 
are to keep the 
wire іп place. 
These strips are 
placed on top of 
the wire and 
screwed on. It 
will be necessary 
to cut one of the 
rods in half, for to 
construct this 
cross in a similar 
manner to that in 
which the larger 
one was made 
would involve a 
great amount of 
unnecessary 
trouble. Eight 
Screws are used 
to keep the longer strip in place, and 
four for the shorter pieces. These do not 
go right through the ebonite strip, but holes 
are drilled nearly through, and are then 
tapped with a 6 В.А. bottom tap. Where 
facilities exist for making suitable screws in 
fibre it 1s quite worth while substituting them 
for brass, in view of the losses which are 
liable to occur when metal parts are assem- 
bled in close proximity to the turns of the 
coi. The method of making clips for this 
type of inductance is described at the end of 
this article. | 
The solenoid inductance has not so manv 
constructional details, but it is more difficult 


A pleasing and symmetrical appearance is preserved іп the 
finished inductance. 
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to construct owing to the fact that it is not 
easy to wind the wire round absolutely 
evenly. The inductance to be described 
has a diameter of 5% 105. and consists of 
Зо turns spaced 1 in. apart. A length of $ in. 
square ebonite rod is necessary, which in 
this instance is 10] ins. long, this allowing 
Ijins. at each end. Three of these rods 
will be required. With a scriber one of the 
sides should be centred and a line marked 
Ij ins. from one end and a line every }in., 
until there is a total of 30 points. These 
points, which 
must be exactly 
in the centre of 
the rod, should 
becentre-punched 
and drilled, care 
being exercised 
that the drill is 
exactly the same 
size as the wire to 
be used. When 
one rod is drilled 
it can be used asa 
jig for the others. 
The sides of the 
rods will have to 
be drilled with a 
6 B.A. clearance 
drill, for this rod is 
to be split down 
and these side 
holes used to 
clamp the two 
halves together. 
In driling these 
holes care must be 
taken that they 
go between the 
holes which take 
the wire, otherwise there will be a danger of 
shorting the inductance. 

Four screws are required for each rod, 
which are placed, one at the top, one between 
the roth and 11th turns, one between the 
20th and 2154 holes, and the other at the 
bottom. When these holes have been 
drilled and countersunk, the rod is cut 
down through the 30 holes Бу means of a 
fretsaw. For this inductance 12 S.W.G. 
bare soft copper is used, the length required 
being ascertained by measuring the length 
for one turn and multiplying it by 30 and 
allowing an extra foot. 


The wire is taken, straightened and 
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cleaned in exactly the same manner as the 
copper strip. Unless one is in possession of a 
lathe the wire should not be released. A 
former should be obtained slightly less in 
diameter than the finished coil is to be, to 
allow for expansion. 

Two substantial pieces of wood should be 
nailed into each end of the former, to which 
one end of the wire is securely fastened, 
the other end of the wire remaining as 
it was for cleaning. It then becomes a 
fairly simple matter to wind on the wire, 
keeping the turns as close to each other as 
possible and winding without stopping, 
applying an even tension. Holding both 
ends of the wire securely, cut it off from its 
fastening and then release both ends simul- 
taneously, when the wire will uncoil and 
expand to the required size. It is important 
that this procedure should be adopted, for 
should both ends not be released at once the 
end which is held last will be smaller in 
diameter than the other. 

Taking one of the rods, fit in a screw and 
nut at one end and place the first dozen turns 


into the slots provided, when the second. 


bolt can be placed in position and the two 
tightened sufficiently to hold the turns in 
place. Continue until the next ten turns 
are wound, and slip in the next screw. 
The final screw should be left until the 
other clamping rods are placed in position 
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when the three rods can be M spaced 
round the inductance and all the screws 
fully tightened. Any wire over the 30 turns 
should now be cut off. The inductance will 
be found to be perfectly steady, and not 
inclined to wobble. To finish the component 
the ends of the screws inside the inductance 
should be cut off flush with a pair of wire 
cutters. Should a lathe be available it is, 
of course, advisable to use this for winding, 
but with care a hand-wound coil can be made 
very evenly, as will be seen from the photo- 
graph illustrating a hand-wound example. 

Regarding the clips for these inductances, 
the pancake type are extremely easy to 
construct. From the copper strip a length 
of 3 ins. is cut and bent over І in. from the 
top. The part which is bent over should be 
pressed in a vice and the short end slightly 
splayed out with a pair of ordinary pincers. 
A short length of square rod is slotted and 
the lower end of the copper strip inserted 
and clamped in position by a bolt, care being 
exercised to ensure that the screw makes good 
contact with the strip. The clip for the 
solenoid is made in a similar manner except 
that, when the end is being bent over, a small 
drill or length of wire is inserted in order to 
make a slot for the wire. This must be small 
enough to fit tightly on to the wire of the 
inductance, otherwise it will sag downwards 
and short the turns. 


PUSH-PULL AMPLIFICATION. 


By Gustav LAMM (Swedish SMZY). 


The writer has found an amplifier wired 
as indicated in the accompanying figure. 


то 
сОМОЗРЕАКЕР 
ө 


Ф то Ф 
MODULATOR 


very useful. It will be observed that the 
“ push-pull” system is employed. Тһе 
transformer T, is connected to the receiver, 
and incoming signals are applied through this 
transformer to the grids of the two valves. 
In the output circuit is a transformer T, with 
a split primary winding and a secondary 
winding to suit the loud speaker. 

When the instrument 15 to be used as a 
speech amplifier in conjunction with a valve 
transmitter a microphone is connected to the 
transformer Т,, which applies the speech 
voltages to the grids of the two valves in 
parallel. In the output circuit is the 
transformer Т,, which is connected to the 
modulator valve. 
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PATENTS 


AND 


Crystal Detectors. 

In ordinary crystal detectors of the type 
having an adjustable fine wire contact, 
provision is usually made for placing the 
end of the wire,on any spot of the crystal, 
and the attention of designers has been 
devoted to producing a device which will 
admit of a delicate but firm adjustment. 


Fig. 1. Crystal detectors which тау be adjusted by 
turning the burrel. 


The detectors sketched in Fig. 1 were 
designed with a view to simplifying the 
setting of the detector (Patent No. 220,473) 
Fig. ІА is а side view of the detector, and 
Fig. 1B a section showing one arrangement 
of parts. A pair of flexible clips, pressed 
inwards at their upper ends, are mounted 
on an insulating base. Between the top 
portion of the clips is mounted a container 
of insulating material, which may be rotated, 
and inside this container is a crystal and two 
springs. The springs are fitted over the 
pressed-in portion of the clips. One serves 
to keep the crystal in position, and the 
other, which has a pointed end, serves as 
the wire contact. To adjust the detector, 
it is only necessary to rotate the container. 

Another form of detector in which two 
crystals are employed 15 sketched in Fig. ІС. 


ABSTRACTS 


ҚУ “ае 
А Single-Valve Receiver. 

British Patent No. 221,951 discloses 
the circuit of Fig. 2, which has several 
novel features. 

It will be observed that the aerial circuit 
is tuned by a coil L and tuning condenser C, 
and is coupled by one turn toaclosed circuit 
A. The aerial coil L is not coupled to circuit 
A. Connected between the grid and the 
positive terminal of the plate battery is a 
tuned circuit B, comprising a coil L, and a 
tuning condenser C,. Coils L, and L, are 
mounted on the same former, but they are 


‚ slightly separated. Circuit A is not tuned to 
. the wavelength of the incoming signal. In 


the plate circuit of the valve is the usual 
reaction coil R, which is wound over the 


о 
ОФ LT.-Q 


Fig. 2. Connections of a single valve receiver which 
it is claimed is very selective, Band gives : good 
amplification. 


end of coil L,. Coils L4, and L} are wound 
with thick wire, and the reaction coil with 
fine wire. i 

It is claimed that a receiver connected 
according to this diagram gives results 
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which are considerably in advance of the ofthe interfering notes, but to pass the speech 
results obtained with ordinary circuits em- and music. Henceftheforiginal quality „of 
ploying more than one valve. the transmission]is completely restored. 


Fig. 3. Connections of a transmitter and receiver employed in one system of '' restricted ° wireless telephony. 


Restricted Wireless Telephony. A USEFUL POCKET 
In broadcasting systems as used at present, 
any person having a wireless receiver FOLDER. 
capable of receiving the wavelength on which The Marconiphone Co., Ltd., have for 


the music and speech is transmitted may 
derive full benefit therefrom, regardless of 
whether such persons contribute towards 
the cost of operation of the broadcasting 


issue a folder giving in brief operating 
instructions for the valves in general use. 


station. It is therefore desirable in some ES тү? 
instances to limit the reception to authorised DI обу Euer 
stations. = MAS sE 
A specially arranged transmitting and еі PEN ER 
receiving apparatus designed with this end Елі кокто а= с 
in view (Patent No. 198,368) may be Er: МЫЗ Morem таз icem E 
explained by referring to Fig. 3. Fig. 3A midi s ee eee 
gives in outline the connections of the ^ |^ / БОС РУЗЕ? Е 
transmitter, and Fig. 3B of the receiver. ШЕНИН э peace ОН 
The design is'such that the oscillator of = 2 j - лесе — 


the transmitter is modulated by the speech 
or music which actuates the microphone, 
and by certain other tones, which may be 
very low tones, say 30 cycles per second, 
high tones above the normal range of speech 
or music, or by combinations of tones. In 
the figure, circuit 2 represents the source 
of the tones which are superimposed on the 
speech currents flowing in circuit 1. The grid 
of the control valve therefore receives 
voltages due to speech or music, and due 
to the interfering tone. At the receiver we 
have the ordinary tuning circuits, but if 
these alone were used, the speech heard 
would be unrecognisable, owing to the strong 
tones present with the speech. A filter, F, This folder, one side of which is reproduced 
is therefore connected in the receiver. The here, should prove an indispensable guide to 
purpose of the filter is to prevent the passage all valve users. 
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THE MEASUREMENT OF SMALL 
|». CAPACITIES. 


The usual bridge method is employed, and the variable standard capacity 
| comprises two condensers connected in series. 


N wireless receivers there are certain 

very small capacities—for example the 

capacity between the electrodes of a 

three-electrode valve. These capacities 
may be of the order of a few micro-micro- 
farads, or as small as I micro-microfarad or 
less, so that they cannot be measured by 
ordinary bridge methods; but they often 
play an important part in the operation of the 
set. Hence it 15 important that they may 
be determined accurately. 

A bridge* found very convenient for this 
purpose is shown diagrammatically in the 
figure. 

A difficulty which arises 15 the need of a 
variable standard of capacity which is capable 
of extremely fine adjustment, and which has 
a very open scale already calibrated. For 
such a standard two condensers connected 
in series may be employed, the capacity of 
one being large compared with that of the 
other. 

If K is the capacity of the combination, 
then 


_ eC 
gee © 
с 
П ом is arranged to be o'r, then 
Coe 


if C is changed by І micro-microfarad, the 
capacity of the combination is changed by 
IOoth of this amount. If C is an ordinary 
variable air condenser, calibrated to read 
micro-microfarads directly, then by putting 
a suitable small condenser in series with it, 
the scale of C may be made direct reading in 
hundredths or even thousandths of micro- 
microfarads for small changes of capacity of 
the combination. 

The condenser to be tested (С) is connected 
by means of a pair of rigid leads in arm 
No. 1 of the bridge, in parallel with the 
standard condenser Ку, made up of two con- 
densers, c, and Cj. 

Arm No. 2 of the bridge is practically a 
duplicate of arm No. І. Arms 3 and 4 consist 


* Proceedings of the Physical Society of London: 
* A Method of Measuring Very Small Capacities.” 


of non-inductive resistances, Rs, R,, each of 
5,000 ohms, and in parallel with one of these 
is a small variable condenser, C,, which 15 
for the phase angle adjustment. These 
resistances and condenser C, are all enclosed 
in metal screens, which are connected to the 
earthed point B of the bridge. The screens 
for the large condensers C, and Cy, are con- 
nected to the point A. The screens of 
c, and c, are connected to the points Е and F 
respectively. These condensers must be 
placed as far away from the observer as 
possible, so that their capacities to earth 
are as little as possible affected by his 
movements. 


с, 
Ж, 
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Connections of the capacity bridge. 


The voltage applied to the points A and B 
is raised until the sensitivity is sufficient, the 
voltage which can be applied being only 
limited by what the condensers will stand. 
Several hundreds of volts may be used quite 
safely in nearly all cases. The bridge takes 
very little power, and thus a very small 
transformer is sufficient to step up the voltage 
to the required amount. 

In practice the leads to the bridge may 
be connected to a coil of several henries 
inductance, and this coil coupled to the 
inductance coils of an oscillating valve set 
until the required voltage is obtained. The 
capacities c, and C, include the capacity 
between the lead / and the screen of the 
condensers. The leads should be of fine 
wire, and this lead capacity should be 
included when c, and C, are calibrated. 
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The opening of the first regular wireless service 
between Sweden and America took place on 
October 3lst, messages being exchanged between 
Varburg, near Gothenburg, and Long Island. 

* * * ж 


Оп Friday, November 7th, the new premises of 


the Glasgow broadcasting 
station were opened. These 
are situated at 21 Blyths- 
wood Square and 4 Jane 
Street. . 
* ж ж 
The Free Commune of 
the Island of Saint Louis, 
in the heart of Paris, is 
establishing a broadcasting 
station. 
* * * 
The new Dundee relay 
broadcasting station (2 DE) 


transmits its first pro- 
gramme this evening 
(Wednesday). 

ғ * * 


BEAM WIRELESS 
IMPROVEMENTS. 


An interesting announce- 
ment has been made by 
Senator Marconi, who has 
returned to London after 
an experimental voyage of 
three months. During this 
time he has been further 
developing his new “beam” 
system, with the result 
that the system will, he 
states, be effective for 
efficient telephone service 
over any distance by day as 
vell as night. 


ХЕҰ LOG RECORD. 


The possibility that 
Australian amateur signals 
had been received in this 
country as early as October 
th ty Мг. К. W. Galpin, 
SNF, was hinted at in our 
келе of October 29th. 


We are now assured, however, by Mr. S. K. 
Lewer (2 61Ј), who heard the transmission in 
question, that the nationality prefix was “ U” 
which would at once identify the trans- 
Mr. Lewer adds that he has 
herd this station (U 2 ADJ) several times, and 


not "A," 
mitter as American. 


The loud speaker artistic. 


The Sterling ` 


“ Primax " model in statuette form. 


that there can be no doubt as to its nationality. 
Mr. Lewer claims to have beaten the record log 
for One evening, claimed for Mr. W. A. S. Batement 
in our issue of October 29th. On the same night, 
i.e., October 12th, 6 LJ, using one valve, logged 
93 American amateurs, included in all of the nine 


districts. Since the be. 
ginning of this year 730 
different American and 
Canadian amateurs have 
been logged. 


MODULATION SIGNS. 


]t is suggested by a 
French amateur that the 
following signs should be 
used іп describing the 
quality of modulation in 
telephony transmission : 
M1—Speech indistinguish- 
able; M 2—Speech broken 
up; M3—Voice clear: 
M 4—Speech clipped; M 5 
-—Speech very clipped. 


FURTHER NEW 
ZEALAND SUCCESSES. 


Good reception of New 
Zealand amateurs is re- 
ported by Mr. J. Allen 
Cash (2GW), of Lymm, 
Cheshire. The loudest 
station. is Z 4 AG, which, 
states our correspondent, 
can be easily read all over 
the room on the loud 
speaker, with а two-valve 
(0—v—1) receiver. A 
twelve-wire counterpoise is 
used, with an aerial 65 ft. 
high. 

Another amateur to re- 
ceive the New Zealand 
stations with almost daily 
regularity is Mr. A. Acland, 
in the Chatham neighbour- 
hood, who uses a single- 
valve set. 

A claim to have heard a 
New Zealand station as 


early as October 9th is forwarded by Mr. A. L. 
Carrad, of Wembley, who states that he heard 
Z4 AK working with a French station at 6.45 a.m. 

Mr. J. H. D. Ridley (5 NN), of South Norwood, 
first heard Z4 AA, Z4AG, Z4 AK on October 20th 
at 6.42 алп. On the 26th Z4AA reported 5 NN's 
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signals 48 strong, but two-way communication was 
not effected owing to sunrise. 5 NN employs а 
Meissner transmitting circuit, his receiver being a 
Burndept Ultra ПІ, using detector and І.Е. valves 
only. Mr. L. Heaton Armstrong, who has heard 
Z4AA, Z4AG, апа Z4 AK, reports that strongest 
signals are received from the first-named. 
Working with Z 4 AA on October 30th, Mr. W. 
A. S. Batement (G 6 TM), was gratified to receive 
this message: — 7“ You are the best station in 


G.B." 


FRENCH PLEA FOR NEW 
REGULATIONS. 


Wireless officers of the French Mercantile Marine 
are calling for an international radiotelegraphic 
conference on the use of wireless communication 
at sea, states our Paris correspondent. It is urged 
that the present regulations, formulated in 1914, 
have become obsolete owing to divergent national 
laws, and that complete revision is necessary. 


METRONOME TUNING SIGNAL. 


Instead of & tuning note, the Breslau broadcasting 
station uses a loud ticking metronome to enable 
listeners to tune in before the programme com- 
mences. It seems unlikely that this method can 
be as effective as the system used in this country. 


CHINA’S NEW WIRELESS STATION. 


The largest wireless station in China, and doubt- 
less in the whole of the Far East, has just been 
installed at Shuang Chiao, near Pekin. Its con- 
struction has been carried out by the Mitsui 
Bussan Kaisha under a contract made with the 
Chinese Government as far back as 1918. Тһе delay 
is accounted for by material and racial difficulties. 
Material for the masts was hard to obtain locally, 
and the original design had to be altered several 
times to meet the constant desire of the authorities 
to give China the best possible installation for the 
money expended. It is said that the new station 
successfully violates some of the preconceived 
theories of radio engineers. 


DENMARK CENTRALISING WIRELESS 
ORGANISATION. 


To prevent unproductive competition, the Danish 
Government is now grouping under one organisa- 
tion the three chief wireless stations of the country. 
These stations, all State-owned, аге :—the Naval 
radio station, hitherto under the control of the 
Shipping Department; the Lyngby Station, 
operated by the Posts and Telegraphs Department ; 
and the Military Station at Ryvang. An additional 
station to be included under the central organisation 
will be that now under construction by the Navy 
near Copenhagen. 

Wireless is now making great progress in Denmark, 
and the development of broadcasting is opening 
up а new market for all kinds of apparatus and 
ассезчогіов. 


EXTRAORDINARY SWEDISH TRANS- 
MISSION. 


. An astonishing report of reception of a Swedish 
amateur transmission reaches us from Mr. F. H. 
Tyler (2 ASH), of Kirby Muxloe. 

On October 12th, Mr. Tyler heard SMXX testing 
on 60 metres, calling "' CQ de AGA (Gotenburg)." 


RADIO 


‘wireless signals are influenced by 
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A report was at once sent to the Swedish station, 
with the information that his signals were heard at 
R 6 strength on detector and 1 L.F. The reply 
came that on the occasior referred to SMXX was 
working with an indoor aerial and the counterpoise 
lying on the floor! The power input was not stated. 
but the antenna current was given as only 0:3 
ampere. 

If any other reader heard this transmission his 
report would be interesting. The owner of SMXX 
is Nils Ericsson с/о Aga Lux, Gotenburg, Sweden. 


FRENCH 8 SSU. 


The French transmitter 8 SSU (Adjutant 
Bocquenet ), desires English amateurs to know that 
his new address is 42e G-nie, Bonn, R. Rhine. 
Rhenland. Не has recently increased the power of 
his station to 50 watts, and is glad to answer all 


QSL cards. 


HAVE YOU HEARD THE GONG? 


When the Hamburg broadcasting station is about 
to commence its programme, a large brass gong is 
sounded. ‘Two strokes on the goag announce an 
interval of two minutes, whue another stroke 
signifies the beginning of a new piece. 

We understand that an English news bulletin is 
broadcast nightly at 10.50 from the Hamburg 
station, which transmits on 387 metres. | 


AMERICAN AMATEURS AND SOLAR ECLIPSE. 


An appeal to American amateurs to stand by 
during the solar eclipse of January 24th, 1925, appears 
in the November issue of the Scientific American. 
On that date the sun will be totally eclipsed overs 
large section of the U.S., extending from Cape Cod 
and Long Island to the northern boundary of 
Minnesota. 

During the period of the eclipse a special effort 
is to be made to discover to what extent, if at all. 
the moons 
shadow. American amateurs are asked to check 
the results obtained during the eclipse in California. 
last year, when the intensity of wireless signals 
increased, only to diminish in strength after the 
eclipse was over. 


AMATEUR TRANSMITTING IN AUSTRIA. 

Austria can now be added to the list of European 
countries which are just realising that the wireless 
amateur should be encouraged and not hindered. 
As a result of the new regulations, steps are being 
taken to form an Austrian Club for transmitting 
amateurs, and the organisers wish to have addresses 
of British amateurs willing to conduct tests with 
their meinbers. 

British transmitters with a knowledge of German 
or Esperanto who would like to be put into touch 
with Austrian fellow-amateurs, are requested to 
communicate with the Hon. Secretary, Internacia 
Radio-Asocio, 17 Chatsworth Road, London, Е.5. 


DO YOU HEAR ARGENTINE AMATEURS? 


Amateurs who have received Argentine CB 8 
or any other Argentine amateur transmitters are 
requested to communicate with Mr. Adrian В. 
Jones, Gothic Cottage, Malvern Wells, Worcester- 
shire, who is a representative of the Radio Club 
of Argentine. 
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UNSOLVED PROBLEMS OF WIRELESS.* 


Ву К.Н. BARFIELD, M.Sc. 


HE title of this article may be 
misleading, because I do not іп- 
tend to discuss all the unsolved 
problems of wireless, but I am only 
going to deal with four, which are as follows : 

(1) Whv ts long distance wireless possible 
at all ? 

(2) Why are signals stronger by night 
than by day ? 

(3) Why do direction finding stations 
experience large errors by night. 
while the errors by day are practically 
negligible ? 

(4) Why does the phenomenon known 
as fading occur ? 

These are the four problems which I wish 
to discuss. 

_Tuming to the first problem I myself 
nd it a very striking fact that although 
at present wireless communication is almost 
as common as line telegraphy, vet why it is 
posible at all must still be considered in 
the nature of a mysterv. The reason for 
this can be shown by a diagram in a very 
simple manner (Fig. 1). 

The question is whether a transmitter 
situated at London should be able to com- 
municate by wireless with a receiver at 
‘New York. Theory informs us that in a 
homogeneous medium electromagnetic waves 
travel in a straight line. 
Пот London to New York (AB) passes 
through the opaque earth. The most favour- 
able straight line for the waves to take woul 
be the line AC, tangent to the earth at 
London, and these waves would pass 
2000 miles above New York. Therefore 
there are obvious reasons why wireless waves 
would not be expected to be able to travel 
Тот London to New York. 

When in contradiction to this, the possi- 
"Шу of long-distance wireless communica- 
ton was definitely established an explana- 


поп for the fact was at once sought. At 
ке аларына ebd be ыл қарада латы 
"i A leet ure delivered before the Radio Society of 
теа! Britain at an Ordinary General Meeting held 
г October 22nd, 1924, at the Institution of 
Ele-trical En:ineers, 


The straight line 


first three. explanations were brought for- 
ward but they did not involve any new 
conceptions. They may be called the re- 
sistance explanation, the atmospheric ex- 
planation and the diffraction explanation. 
In the first case the argument was based on 
the well-known fact that the resistance of the 
earth causes the waves which are passing 


over the earth's surface to bend slightly 


forward. This bending can be shown to have 
an effect in causing the wireless waves to 
bend round the earth and so affords a 
possible explanation of the anomaly, but 


© 


LONOON 
NEW YORK 


Fiq. 1. 


а transmitter in 


А diagram which raises the question why 
London is heard in New York 


when the problem was worked out mathe- 
matically and calculations made, it was 
shown that although there was some effect 
it was an entirely negligible one, and failed 
entirely to account for the observed results. 

The second explanation, having thus 
dismissed the first one, is the atmospheric 
explanation, and it is suggested that since 
the atmosphere surrounding the earth is not 
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a homogeneous medium, the waves will not 
travel in a straight line. This lack of homo- 
geneity 1s due, amongst other things, to the 

change in pressure which occurs with height. 
This change of pressure will produce a 
change in the dielectric constant so that 
the atmosphere will act as an optical lens 
and cause the waves to bend round the earth. 
But again, on attacking this problem in an 
analytical manner, it was possible to show 
that though the effect, did exist it could not 
by any means account for the strength of 
signals which are actually received over 
long distances. 

The third explanation, which is the diffrac- 
tion hypothesis, is much more difficult to 
dispose of. The 
argument here 
again is that we 
can only assume 
that the waves 
will travel in a 
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million times as great as the theoretical 
value based on the diffraction theory. 
This is a very large discrepancy indeed, and 
thus we have a complete failure to account 
by known properties of the earth or of the 
surrounding atmosphere, for the phenomenon 
of long distance propagation and new 
hypotheses must be introduced to account 
for the effect. 

Oliver Heaviside appears to have realised 
this very early, and to have dismissed the 
diffraction theory in his own mind without 
resort to mathematics. He suggested, as 
early as 1900, that there must be something 
in the upper atmosphere which accounts for 
the success of long distance wireless. He 
suggested the 
existence of a 
surface, concen- 
tric with the 
earth, at a height 
of about 100 km., 


straight line in 7, о МИШ! which would 
a uni f orm P colis н, SX. RRO reflect the waves 
medium. In the p 7 | “Фо, back to earth 
presence of an %% EARTH © .NM again, thus en- 


opaque body, 
electromagnetic 
waves are dif- 
fracted or bent. 
The earth may be considered as an 
opaque body placed in the path of the 
wireless waves and therefore we must expect 
some diffraction and bending of the light 
due to the presence of the body of the earth. 
Again, it was only possible to settle the 
question by mathematics. The problem 
was recognised as a very interesting one as 
soon as it arose, at the time when Marconi 


succeeded in spanning the Atlantic by 
wireless in 1002. Many mathematicians 


of first rank attacked the problem, which 
appears to have been a very abstruse one 
indeed, for it took no less than 15 years for 
a general agreement to be arrived at between 
these authorities. We may now say, how- 
ever, that they have arrived at a practically 
unanimous agreement, and the verdict is 
that diffraction is entirely unable to account 
for the passage of waves around the earth. 
We are enabled to arrive at the extent 
of the discrepancy from their calculations. 
As an interesting example the measured 
intensity of signals at a receiving station at 
Darien from a transmitter at Nauen in 
Germany was found to be more than two 


Fig. 2. Showing how the Heaviside Layer is supposed 
to act. 


abling them to 
bend round the 
earth. 

Fig. 2 provides 
a rough idea of how the Heaviside 
laver might be supposed to act. It 
will be seen that a wave travels from 
A to B, and it gets round the bend: of 
the earth by being reflected from the upper 
layer. As to the nature of this layer it is 
supposed to consist of a highly ionised mass 
of attenuated atmosphere, this ionisation 
producing a degree of conductivity sufficient 
to give the layer its reflecting properties. 
The presence of such ions are strongly 
evidenced by other considerations of a mete- 
orological nature. We are quite unable to 
account for the phenomenon of the Aurora 
without assuming the presence of an ionised 
upper atmosphere, and I also understand 
that the phenomenon of magnetic storms 
can be explained on the assumption of 
currents travelling in a conducting upper 
atmosphere. It is very difficult to criticise 
this theory of an upper layer, chiefly be- 
cause it is at present only a nebulous specula- 
tion. It is interesting, however, to take the 
figures of Professor Watson, who calculated 
that assuming the layer had a height of 
100 km., and had a conductivity about the 
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same as dry earth, it would very well account 
for all the observed facts. This, of course, 
was at the time he made the calculation in 
1918. Whether it would do so in the light 
of recent events it is difficult to say. 

I find it rather difficult to conceive why 
this upper layer should have the sharply 
defined lower surface which is necessary to 
account for some of the phenomena. It is, 
however, the only plausible theory existing 
at present which has not been destroyed by 
argument, and it is supported by the fact 
that the other problems I am going to deal 
with seem to require solutions on very much 
the same lines. 

The second problem deals with the increase 
of signals at night. This phenomenon is 
very well established. It must be familiar 
to all those who have experimented іп апу 
wireless reception, but it does not occur at 
very close ranges. It is also very much more 
marked on short waves than on long waves, and 
I understand that on the longest waves it 15 
scarcely noticeable at all. Since the tendency 
now is to use shorter and shorter waves, it is 
natural that the phenomenon should have 
become more and more prominent and in the 
last year or so the most striking examples 
have occurred. I refer to the successful 
establishment of communication across the 
Atlantic by amateurs. These results provide 
very striking examples of the increase 
of signals after darkness. 


MIOMIGMT SUNRISE NOON SUNSET MIONIGHT 


Fig.3. А curve representing the measured intensity 
of short wave signals transmitted throughout 24 hours 
from Poldhu to America, 


Fig. 3 shows how the signals increase 
as night comes on. ІЁ represents the 
measured intensities of the signals trans- 
mitted from the Marconi short wave 
station at Poldhu, and received іп 
America. It is very striking to see how, 
during the daytime, the signals remain very 
weak, and how they increase at sunset and 
remain at a high value all night. 

These examples I have given are taken from 
hundreds of others, and we must conclude 
that the phenomenon is a very fundamental 


one. The most interesting thing about these 
problems is the entire failure to find causes 
in the earth which can account forit. If we 
examine the factors near the surface of the 
earth which might influence the propagation 
of waves—which might hinder them in the 
daytime and help them at night—we cannot 
find any single agency which could give 
rise to the effects which are observed. 
Changes of conductivity of the atmosphere, 
changes in the very slight trace of ionisation 
present even in the lower atmosphere, 
changes of pressure, changes of temperature 
and changes of resistance on the ground 
surface, all these can be shown to have 
entirely negligible effects. It is impossible 
to associate with such changes which may 
occur in these factors, the very large and 
persistent effects of signals increasing at 
night. The inevitable conclusion then 15 
that we cannot find a cause at or near the 
surface of the earth, and if we cannot find it 
in the explored regions of the atmosphere, 
we can only conclude that it must lie in the 
unexplored regions. If we admit that in the 
upper atmosphere lies the solution of the 
problem, then the waves which experience 
this phenomenon must have travelled through 
the upper atmosphere on their way to the 
receiver. If they have travelled through 
the upper atmosphere they must have been 
reflected down from it or bent down in 
some way in order to arrive again at the 
receiver. It is easy to understand how they 
can get up to the higher strata of the 
atmosphere, but to imagine them getting 
down again we must suppose some sort of 
reflecting layer. We are thus led back to the 
second problem, to the existence, presumably, 
of the Heaviside laver in some form or other. 
Unfortunately, an upper reflecting layer 
is not sufficient in itself. to account for 
the fact that signals increase at night. 
An extremely plausible hypothesis has beer 
formulated by Dr. Eccles, in which it is 
clearly shown how the change between day 
and night is produced. The phenomenon 
of increased signals at night does seem 
to necessitate the existence of some 
reflecting surface in the upper atmosphere. 

The third problem is that of night effect 
experienced in wireless direction finding. 
Al those who have had experience with 
direction finding apparatus are well aware 
that whereas by day wireless direction 
finders obtain a very high degree of accuracy, 
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at night they are subject to large errors, and 
variable errors which occur at all sorts of 
irregular times and in a very irregular 
manner. The errors are known to amount 
in some cases to as much as go degrees, 
and may occur on any night. Fortunately 
for navigation, ships do not usually require 
to employ direction finding for a greater 
range than roo miles, and within this range 
over sea the errors are practically never 
experienced. Like the phenomenon of in- 
creased signals, it is only experienced over 
comparatively long ranges. 

In the course of this research conducted 
by Dr. Smith Rose under the direction of the 
Radio Research Board, curves меге 
obtained showing the results of observa- 
tions made on a direction finder at 
Bristol University over a period of 24 hours. 
The observations were made at several 
stations at a time, the transmitters being the 
German stations Nauen and Kónigswuster- 
hausen, and three of the Marconi stations 
at Ongar in Essex. From these it was 
possible to see at a glance that 
during the day the errors are extremely 
small and are, in fact, practically negligible 
so far as direction finding purposes are 
concerned. Just before sunset, however, 
the errors commence, and they get greater 
and greater until a few hours after sunset, 
when they are very great indeed.  Last- 
ing all night until sunrise, they then 
. disappear as mysteriously as they arose. 

It was found from these investigations 
that direction finding errors were present on 
every wavelength investigated and very 
little difference could be detected between 
the various wavelengths. The fact that these* 
curves have been selected from hundreds of 
others, is enough to show that this pheno- 
menon is of a very fundamental nature. 

Before discussing further this problem of 
the variation of wireless bearings at night 
I will turn to the fourth problem—that of 
the existence of fading. This phenomenon 
must also be very familiar to amateurs, 
and anyone who receives broadcasting 
stations over long ranges. It is a sudden 
dying away of signals, and again, only occurs 
at night over long ranges. Very little can 
be said about the nature of this phenomenon 
because it is so simple in its nature that 
there is not much to describe. It is a 
very striking thing, however, to hear signals 
suddenly fade right awav and then burst 
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out again as strong as they were before, 
but beyond the fact that t does occur, little 
is known about the laws which govern it. 

I think there are many points which 
seem to show that these last two problems 
are due to the same cause. Thus, for 
instance, if fading is present, variation in 
directional bearings is also very likely to be 
experienced. Again, theimportant thinginmy 
mind with regard to the phenomena is that 
once more we look in vain for variations of 
some property at or near the surface of the 
earth or in the lower atmosphere which may 
account for them. Once more, ‘therefore, 
we are led to the conclusion that since 
we cannot find the cause in the lower strata of 
the atmosphere, it must lie in the upper 
unexplored portion. Thelower regions of the 
atmosphere, I suppose, are well known up 
to heights of some 10 or 15 miles, so that 
it is beyond these heights that we must 
look for the solution. 

In conclusion, I have dealt with four 
problems and the chief thing I have wished 
to show is, that they are definitely established 
as forming a fundamental part of the 
phenomenon of the propagation of wireless 
waves. In order to do so I sought to show 
the most effective examples of each of 
them. It was accordingly rather a surprise 
to me that in the last few days the most 
striking illustration of the first two of the 
problems should have соте to light. І refer 
to the successful establishment of communica- 
tion between England and New Zealand. 

I have arrived at the conclusion that we can 
only hope to find a solution for these 
problems, by looking to theupper atmosphere. 
Each in turn has led to this conclusion. 
As to the nature of this surface іп 
the upper air, the existence of which 
seems now almost definitely established, 
I must submit my opinion that we are still 
very much in the dark. I think there is a 
tremendous need for more data of an experi- 
mental nature. Each of these phenomena 
which I have described should be examined 
In as quantitative a manner as possible, 
and on as large a scale as possible. Only 
by doing this can we get sufficient information 
on which to formulate satisfactory theories. 
Meanwhile, of course, it is possible that, 
apart from wireless, those  physicists 
interested in the structure of the earth may 
find a more direct means of examining the 
content of the upper atmosphere. 
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AMONG THE 


How a knowledge of any of the other sciences 
сап be very beneficial in the study of wireless was 
shown by Mr. A. E. Turville, lecturing before the 
Northampton Radio Society on Thursday, October 
16th. The study of the laws of reflection of light 
served to explain in large measure the newly- 
introduced directional “ beam " system of trans- 
mission, and the lecturer provided some interesting 
details of the experimental work proceeding at 
Poldhu. 

* J * E 

The reception of waves of the order of 5 to 10 
metres was dealt with by Mr. Cole in an interesting 
lecture given before the Tottenham Wireless 
Society on October 15th. Mr. Cole's subject was 
" Short Waves," and in addition to his remarks 
on the ultra-short waves, the lecturer gave valuable 
information on 100-metre working, describing his 
own apparatus for this purpose and the results 
obtained. 

The supersonic heterodyne also received attention 
and formed the subject of an informative discussion. 


* * * * 


At a recent meeting of the Kensington Radio 
Society, the President, Mr. J. H. Reeves, gave an 
enlightening discourse on *‘ Fine Wire Coils.” 
This was followed by a demonstration of the method 
of constructing formers and of winding coils. 


ж ж + * 


The subject of crystal reception, which has 
gained increased interest during the last few months, 
was dealt with in an interesting talk given by Mr. 
E. P. Bateman before the Southampton and District 
Radio Society on October 7th. 

Mr. Bateman has been elected Hon. Secretary 
in place of Lt.-Col. M. D. Methven, O.B.E., resigned. 


ж ж ж ж 


At the second annual meeting of the Beckenham 
and District Radio Society, Mr. J. T. Butterfield 
resigned the position of Hon. Secretary, his successor 
being Mr. A. West. 

The Society welcomes new members, and applica- 
tions will be forwarded if addressed to the Editor 
of this journal. 

ж ж ж ^ 


A monthly series of lectures on ‘‘ Current Topics ” 
has been instituted by the Borough of Tynemouth 
Radio and Scientific Society, the first lecture being 
given by Mr. Scott, who dealt first of all with wireless 
symbols. 

He then spoke on high tensionless receivers, 
this being followed by a discussion"on the ‘‘ Beam ” 
transmitter, which evoked considerable interest, 


SOCIETIES. 


Radio Society of Great Britain. 


T. AND R. NOTES. 

A rather interesting discussion must arise out of 
the recent achievements of British amateurs as 
to which way signals travel round the world. It 
has been suggested that they proceed in the direction 
which is darkest, i.e., via the American Continent, 
This does not explain why you can get a report 
from a U.S. amateur on the East Coast saying 
your signals are weak, when immediately after- 
wards you get in touch with a New Zealgnd amateur 
who states that your signals are too loud for the 
headphones. This was actually experienced by 
me severaltimes. It has been suggested also 
that these signals travel through the earth. If the 
direction of our signals could be proved the results 
of these tests would be all the more valuable. 
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The reception of „broadcast 
permitted at stated times on board ship. 
shows the broadcast receiver on the 88, 
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Amateurs will probably be wondering what has 
become of Z4 АК, I enquired myself of 4 АС 
and was told that 4 AK is very busy trying to get 
а 250-watt tube to oscillate. I heard him start 
up once, but he soon collapsed. 

А new-comer into the field is 2 AC, who, though 
weak, puts out a good signal. 

I would again ask British amateurs to keep above 
90 metres so as to leave the field below free for 
distant DX. I have received reports from A.R.R.L. 
headquarters, requesting us to keep above 90 
metres at all costs, as the disturbance below is 
terrific. 

The Americans are now getting busy and can be 
heard and worked most mornings up to 0800 G.M.T. 
They are all on the look out for us, and the 4th 
district is particularly assertive, represented es- 
pecially by our old friends of last year, viz., 4 IO 
and 4 FQ 

The 4th district and 5th in Canada are going all 
out this winter to work us. but this will have to 
be after 0530 (G.M.T.) owing to difference in time. 

Arrangements have been made with New Zealand 
amateurs to transmit from 5 p.m. to 7 p.m. every 
Sunday, as they are particularly keen to find out 
whether it is possible to communicate this way 
round, and I shall endeavour to see if permission 
can be obtamed from the Postmaster-General for 
our amateurs to use increased power permits at 
7 p.m., should anyone hear a New Zealander 
calling. 

We still want more reports, and the reports so 
far received are most «disappointing considering 
the excellent DX which has been done this last 
month. 

Don't be put off by the cold mornings ; get up 
and start the old set going and be rewarded by 
joining in what will prove to be one ot the most 
wonderful years that radio amateurs have ever 
experienced, or can possibly ever experience, unless 
we succeed in hearing our signals returning round 
the world ! 

Remember, the Argentine amateurs have vet to 
be worked, also the Mexican, and this should be 
possible very soon. So keep a watch and remember 
that there are prizes offered this year. 

Members of the A.R. R.L. have offered their 
heartiest congratulations to the British amateurs 
‘or their splendid achievement, in establishing 
two-way communication with N.Z. amateurs. 


GERALD MARCUSE 


(Hon. ‘Secretary, Transmitter and Relay 
Section, Radio Society of Great Britain). 


NEW SWEDISH TRANSMITTERS. 


We have received the following list of new call 
signs allocated to Swedish amateur transmitters. 
This list supplements those which have already 
appeared in our issues of September 24th and 
October 8th. 


SMYE Uno Sarnmark, SEDIPS 

platson 1 Göteborg 
SMYF Nils Paul Renqvist, Villa 

Talltorp Aby socken 
SMYG Nils Paul Renqvist, Baste 


ninggatan | i .. Norrkoping 
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SMYH Herbert Martensson, Rundel- 
sgatan 27 Malmo 
SMYI  Elof Jullander - Bofors 
SMYJ Gerhard Astrom Bollnas 
SMYK Gustaf Berger, Bergdalen 3 Linkoping 
SMYL Nils Petersson, Sóderslatts- 
gatan 5 $3 S .. Tralleborg 
SMYM Erik B. and Gosta Nestius 
samt Nils Pichler "Trans 
Station 
SMYN Erik В. and Gösta Nestius 
samt Nils Pichler, Kvarteret 
Bullerbacken 8 .. Lidingön 
SMYO Erik B. and Gösta Nestius 
samt Nils Pichler, Kvarteret 
Stangslet - .. Appelviken 
SMYP Knut Hansson, Svartbacks- 
gatan 28 Uppsala 
ӚМҮН Вгог Аргеп and Erik Sie 
tróm, Soderslattsgatan 10 .. Tralleborg 
SMYS Per Fritiof Gronlund Leksand 
SMYT John Nordin А Finspong 
SMYU Bengt Welin, Adolf Fredriks 
* Krykogata 9 B . Stockholm 


WIRELESS IN CHILL. 


In Chili public interest in broadcasting has grown 
to such an extent that although two years ago the 
country could boast of not more than half a dozen 
receiving sets, 6,000 receiving sets are now to be 
found in Santiago alone. A number of transmitting 
stations are already in existence and wireless dealers 
are reported to be doing exceptionally well. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEX BER 12th. 


Radio Society of Great Britain. Informal Mecting. At 6 p.m’ 
At the Institution of Electrical Engineers, ЧА and demonstra: 
tion on “А Dynamical Model of an Oscillating Circuit." By 
Мг. К. С. Clinker. 

Radio Research Society, Peckham. At 4; Lalfourd Road. Lecture : 
t Rectifiers.” Discussion and Demonstration on ‘ Transformer 
г. Resistance and Choke L.F. Coupling." 


Streatham Radio Society. At 3s Streathim High Road, S.W. 
Lecture : ** Valves," Bv Mr. W. р. Wilson. 


Bristol and District Radio Society. Wireless Lecture No. 3. By 


Mr. W. A. Andrews, B.Sc. 
Edinburgh and District Radio Scoiety. At * p.m. At 117 George 
Street. Lecture: "Westem Relay Conversion." Ву Mr. 


W. Winkler. 


THURDSAY. NOVEMBER 13th. 


Bournemouth and District Radio and Electrical Society. At 7 p.m. 
At Canford Hall, St. Feters Road. Experimental Night. Lecture : 
“САУ, Reception and Heterodynes," By Mr. W. A, Peters, B.Sc. 

Derby Wireless Club. Lecture by Mr. A. T. Lec. 

Luton Wireless Society. At 5^ p.m. At the Hitchin Road Boy's 
School. Experiments and Demonstration, 

West London Wirelers and Experimental Association. At the 
Belmont Road. Schools. Lecture: "" Constructional. Details, 
Part Il. By Mr. J. F. Bruce. 


FRIDAY, NOVEMBER 14tb. 


Bristol and District Radio Scciety. Memon trata ind. Address 
by Sterling Telephone Co., Ltd. 
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МАЕК АКАД ЕДД. 


A THREE-VALVE RECEIVER FOR TELEPHONY. 
READER has asked for a design for a three 
or four-valve receiver suitable for the reception 

of telephony, with the minimum amount of dis- 

tortion. А сору of the circuit diagram is 
reproduced below. 

It was decided to use a carborundum crystal for 
rectification, as a detector valve working in con- 
junction with a grid condenser and leak is frequently 
а source of distortion, particularly in the case of 
very strong signals. Of course, it would be possible 
to utilise the lower bend of the grid voltage 
—anode current characteristic of the valve for 
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й = 
=> = 
= = 
= => 


гі, 


DeL 


READERS PROBLEMS 


Readers desiring to consult the “ Wireless 
Information Dept. should make use of the coupon 
to be found in the advertisement pages, 


World " 


vbtdtittitiltttutu, 


& high amplification factor, will give very good 
results in this position. In order to ensure that no 
rectification shall take place in this valve, a grid 
battery of one or two cells should be connected, 
to prevent the flow of grid current. The aerial and 
grid coils could be coupled together, if necessary, 
to obtain reaction, but this measure should not be 
adopted unless absolutely necessary to obtain an 
adequate signal strength. If the receiver is situated 
near to the broadcasting station, and the volume 
of sound is unnecessarily large, it may be controlled 
by connecting a variable high resistance between 
the grid of the first valve and — L.T. This may 
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A three-valve receiver for telephony. 


rectification, without the use of a grid condenser 
and leak, but in most cases the curvature is not 
sufficiently sharp to give good results unless 
several stages of H.F. amplification are used to 
increase the amplitude applied between the grid 
and filament of the detector valve. In the case of 
the crystal rectifier, on the other hand, a series 


of crystals may be tried until one having a suitable . 


characteristic is found. The carborundum steel 
detector is very reliable, and will give service for 
а long period without adjustment. In order to 
obtain an increased amplitude of signals for appli- 
cation to the crystal, a single stage of H.F. amplifi- 
cation is employed. А D.E. 5.B valve, which has 


decrease the selectivity of the aerial circuit and 
permit interference from other stations, since the 
anode circuit of the first valve is also highly damped 
by the resistance of the crystal detector. In this 
case the control resistance may be connected 
across the loud speaker or across one or other of 
the L.F. transformers. The latter method should 
not be used if the results obtained with the leak 
connected across the first valve are satisfactory, 
as the frequency characteristics of the trans- 
formers may be changed to a slight extent by 
connecting the resistance in parallel with one of 
the windings. For a similar reason it will be noticed 
that the usual by-pass condenser across the 
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primary winding of the first transformer .has 
been omitted. If a condenser is found to be 
necessary, its value should be very carefully 
chosen. 


With the introduction of special L.F. trans- 
formers, such as the Marconiphone ‘“ Ideal " 
transformer, the L.F. valves may be transformer 
coupled without introducing any  appreciable 
distortion, while the degree of amplification per 
stage, and the smaller H.T. battery necessary, 
form distinct advantages over the resistance- 
capacity method of coupling. It is important to 
use valves having characteristics specified by the 
makers of the transformers, in order to obtain 
distortionless results. If the first L.F. valve is 
a D.E. 5 and the second an L.S. 5, the first inter- 
valve transformer may have a ratio of 4: ] and the 
second a ratio of 6:1. Ап L.S. 5 type valve is 
recommended for the last stage, not by reason of 
the large volume of sound it is capable of delivering, 
but because a considerable portion of the straight 
part of the valve characteristic lies on the negative 
side of the zero grid bias line, and a fair degree of 
latitude is available before distortion can be 
caused by the curvature of the characteristic or 
by grid currents. An H.T. voltage of 120 volts 
may be applied to all three valves, and under these 
conditions a negative grid bias of 4-5 volts will be 
required for the D.E. 5 valve, and between 8 and 
9 volts for the L.S. 5 valve. « 
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telephones may be used; while in the third tele- 
phone jack, with both valves inserted, a loud 
speaker may be used. As the same H.T. voltage 
is applied to both L.F. valves, a common grid 
bias battery may be used. 


RELATIVE SIZE OF AERIAL AND ANODE 


TUNING Соп. 

HERE is no fixed relation between the sizes 

of coils used in the aerial and anode circuits of 
a receiver. The size of the anode coil can be fixed 
with a fair degree of accuracy, but the number of 
turns required in the aerial circuit will depend 
upon the dimensions of the aerial and the position 
of the aerial tuning condenser. 

A reader has noticed a circuit in which the aerial 
coil is larger than the tuned anode coil, and asks 
if this is contrary to first principles. 

It very rarely happens that the aerial coil is 
larger than the anode coil, and this relation can 
exist only when the effective capacity of the aerial 
circuit is less than the tuning capacity connected 
in parallel with the anode coil. When a series 
aerial tuning condenser is used, it is quite common 
to find that the same size of coil is required for both 
circuits. When the А.Т.ОС. is connected in parallel, 
on the other hand, the aerial coil will be smaller 
than the anode coil. In the anode circuit, best 
results are obtained with a large coil and a small 
tuning capacity. 


е 


£ YNT. 


A crystal and two-valve receiver. 


A CRYSTAL AND TWO-VALVE RECEIVER. 


DIAGRAM is given above of a wireless re- 

ceiver suitable for use within a short distance 
of a broadcasting station. The aerial circuit is 
tuned by means of a variometer, and a fixed series 
condenser of 000025 uF. A crystal rectifier is 
used, and is followed by two stages of L.F. amplifi- 
cation. 

The simplest method of switching a receiver of 
this type is to employ telephone jacks. With the 
telephone plug inserted in the first jack, good 
results will be obtained with a single pair of tele- 
phones. With the telephones in the second jack, 
and the valve switched on, three or four pairs of 


SOURCES OF DISTORTION. 


ANY amateurs have found the difference 

in quality between resistance and trans- 
former coupling so marked that they have decided 
definitely to abandon the latter method for the 
future. Before doing this they should make 
quite certain that the distortion is due to the 
coupling and not to the valves themselves. With 
transformer coupling the valves may have been 
overloaded owing to the high amplification per 
stage obtained with this method. On changing to 
resistance coupling, the variation of grid potential 
at each stage is reduced and amplitude distortion 
is minimised if not eliminated. 
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А SIMPLIFIED 
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The ideal way to 
progressive wireless 
construction. 


RS is essentially a progressive hobby. Half 
the attraction lies in the advancement from the 
chrysalis stage of the Crystal Receiver to a “ Five- 
Valver" or even a full-blown transmitter. Yet your 
ultimate success depends upon the books which 
guide your stepsalong the path of wireless progress. 
You cannot do better than put your trust in Wireless 
Press publications. With their aid it is a simple 
matter for you to obtain a complete knowledge of the 
subject from A to Z. 


* Crystal Receivers for Broadcast Reoep- “ , е? 
tion," By Percy W. Harris. Price ww hie te fone 


1 Y Postage 2d. | 
“ Construction of Amateur Valve Stations. ” m. yeu а. = ae 


By A. L. M. DovcLas. 1/8. Postage га. 


“ Practical Wireless Sets for All-Home 
Construction Made Easy." Bv Percy 
W. Harris. 1/6. Postage 2d. 


* The Wireless Press Ezi-Wiring Series ” 


1. А Three-Valve Portable Receiver. 
By H. S. Pocock. 
i. A Three-Valve Receiver (Cabinet). 


1A Two-Valve and Crystal Reflex Re- 
ceiver. Bv W. JAMES. 


^!RELESS PRESS 


The Wireless Press ave the pioneers 9/- each. Postage 2d. 

of authoritative wireless literature, " The Amateur's Book of Wireless Cir- 

nity . | cuits." Ву F. . Haynes. 88. 
g for every possible need, Postage 6d. 
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* The Wireless Telephone : What It Is and 
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" Wireless Telephony : A Simplified Ex- 
anation." By К. D. Вахсау. 2/6. 
ostage 3d. 

" The Elemen Principles of Wireless 
Telephony.” у К. D. BanGay. 7/6, 
Postage 6d. 

" Electrons, Electric Waves and Wireless 
Telephony." By J. A. Freminc. 7/6. 
Postage 6d. 

" Wireless Valve Transmitters: The Con- 


struction of Small Power Apparatus 
Ву W. James. 9)», Postage 9d. 
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15 GREAT SAFFRON HILL, LONDON, E.C. : 
с o> As the lease of our old premises recently basis, when about five or six days was the 
: expired, we decided. to take the opportunity time limit for all Repair Orders, with the 
e to move into more con veniently-planned exception of our very accurate Model 5 
: premises, which will permit ws to secure Laboratory Standard lustruments. 
м nettel еш ош or А Repair Orders It was not easy to fud premises sufficiently : 
and also our regular Instrument work. ne . NONO PORUM KOC NC DNE 
è For some time past we found great difficulty large for our Laboratory and within reasonable 
Н in handling satisfactorily an increased volume : DE of our old P лоп рш кезше ; 
s Sg DE : 2. inally in securing these at 15 Great Saffron 
: of business in our old position, but we hope Hill. which is our new address : 
: we have solved this problem by the new ata ӛн : 
: · Laboratory we have planned and completed, We are confident that this change will cnable : 
: As soon as wc have overcome the disorganisa- us to give our clients a much improved : ; 
е tion due to moving our plant, ме hope to place service, ара at the same time we have secured : 


our Repair Orders upon pre-war delivery 


better working conditions for our employees. 


In order to avoid unnecessary trouble and delay, we would 
suggest that you make a special note of the change of address. 


ELECTRICAL INSTRUMENT CO., LTD. : 
15 Great Saffron Hill, London, E.C.1 3 


Telephone : Holborn 2029. Telegrams : “ Pivoled, Smith, London." : 
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© | | THE WHITE CITY 
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REDSPOT 


Guaranteed 
Radio Components 


A complete range of high-class accessories . 
for the home constructor who requires the 
best components at reasonable prices. 
The range includes—Coil holders, potentio- 
meters, rheostats for D.E. and R “type 
valves, including our dual rheostat; 
valve holders and switches of the no- 


ABGAR 


Radio Receivers 


.De-.Luxe 


A range of crystal, I, 4 and $ valve 
instruments, designed for the discriminat- 
ing listener. The larger models will 
receive American broadcast on the loud 
speaker under favourable conditions, 
in addition to the European concerts. 
All prices include a complete and liberal 


Regd. Trade Mark. 


Mr. D. GLovER, 

ч423 Collings Park, 
Plymouth 

and of Calcutta—writes :— 


I have consistently received several American 
broadcast Concerts, particularly WBZ. Boston, 


equipment. Mass, апі KDKA Pittsburgh, also WJZ. capacity type, and laboratory and 
The жо former stations were v distinctly audible standard e AUR T 
RECEIVERS CARRY OUR 098 speaker using three valves. ALL REDSPOT MPONENTS 
АЦ, ARANTEE AGAINST FAULTY Mr. Glover owns and uses a standard GUARANTEED даш DEFECTS IN 
WORKMANSHIP. ABGAR receiver. | Г WO SHIP. 


WRITE FOR CATALOGUE AND OTHER INFORMATION TO 


ABGAR ELECTRICS, Dept. W, 


Traders and Factors 


should write for раг- Enquiries from 


ticulars of our agency | Overseas. buyers 
and distributing рто- 39/40 ST. ANDREW STREET, PLYMOUTH, DEVON, invited 
positions. giving your s name and address. 
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THE TRANSATLANTIC 


BROADCAST TESTS. 


EFORE another issue appears in 

print the Transatlantic Broadcast 

Tests will be under wav. As we go 

to press the arrangements are practi- 
cally complete and everything points to the 
probability of interesting results both as 
regards receiving American broadcasting in 
this country and the reception in America 
of the Continental as well as the British 
broadcasting transmissions. 

It will have been observed from the pro- 
gramme outlined in our last issue that the 
tests, in addition to providing unusual facili- 
ties for British listeners to receive American 
broadcasting programmes, will also give a 
unique opportunity for the reception of the 
Continental broadcast stations when the 
B.B.C. stations will not be in operation 
and very little jamming is likely to be 
experienced. 

We hope that there will be reasonable care 
taken by all those who listen-in so that 
whether receiving the Continental stations or 
the American broadcasting, there shall not be 
a storm of complaints afterwards of reception 
made impossible by oscillation. 

The Continental stations will broadcast on 
their respective wavelengths from 4 a.m. to 
5 a.m. G.M.T. on the mornings of the 24th, 
26th, 28th and 29th November, whilst the 
American stations, including Canada and 
South America, will transmit to Europe 
from 3 a.m. to 4 a.m. G.M.T. each morning 
from November 24th to 30th inclusive. The 
British broadcasting stations, including 5 XX, 
will transmit from 4 a.m. to 5 a.m. on the 
mornings of the 25th, 27th and 30th Nov- 
ember. 

When the first arrangements for the tests 
were being made, America asked that the 


TOPICS. 


Continental and British stations should work 
on every day of that week as a unit: each 
station operating on its respective wave- 
length. The present programme, however, 
has been arranged in deference to two 
obstacles which stood in the way of all 
stations operating together. First of all, a 
good deal of heterodyne interference takes 
place between some of the Continental 
stations and the stations of the B.B.C., 
whilst secondly, it was found difficult to 
arrange for providing the necessary staff for 
each station every day of the week at such 
an unusual hour. We shall look forward to 
receiving from our readers, as early as 
possible, reports giving details of their 
reception of the stations transmitting on the 
other side of the Atlantic, since the utmost 
interest will be taken in America іп the 
records of reception of the different stations. 

Similarly we shall welcome reports of 
reception in England of the various Conti- 
nental stations during the times that they 
broadcast. 


WHERE THE AMATEUR 
IS JUSTIFIED. 


N these days, when so many things are 
being said of the amateur which arc 
either untrue or at the least are calcu- 
lated to mislead public opinion, it 1s well 

to take an opportunity from time to time 
to point out some of the advantages which 
accrue from the establishment of an amateur 
organisation such as exists in this country. 
There are, of course, many interests 
which are opposed to amateur activities, 
and this fact must be faced. How far there 
is justification for antagonism towards the 
amateur is another matter and one which 
we are disposed to think that history will 
decide in favour of the amateur. In the 
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short record of broadcasting in this country 
opinions in some directions have already 
changed. We remember quite well that in 
the early days manufacturers of wireless 
apparatus believed that for wireless journals 
to advocate and facilitate the home con- 
struction of wireless sets was a_ policy 
extremely detrimental to their interests. 
Time has proved the fallacy of such a 
contention, for the 
home constructor has 
contributed very large- 
ly indeed to the 
prosperity of the in- 
dustry and we doubt 
whether the wireless 
industry would have 
progressed to any- 
thing like its present 
proportions had not 
popular interest іп 
what may be des- 
cribed as the “ scientific 
hobby " side of the 
subject been  culti- 
vated. The fact, too, 
that the general public 
has been educated in 
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wireless has made it | TT 
almost impossible for | m 
unscrupulous dealers | A 
to trafic in "junk" |. «^ 
apparatus. There is | - ; 
in this country abso- | 

lutely no market for ks 
apparatus which falls | - 

short of reasonable | 
expectations апа if 


one cares to look for 
the reason it is that 
by education and by 
the increase in the 
numbers of compara- 
tively skilled amateurs 
it is now impossible to 
impose upon the pub- 
lic. This circumstance 
in itself has been the means of avoiding the 
public disgust in wireless and broadcasting 
generally which otherwise might well have 
come about. 

Thus far we refer only to typical examples 
of how the amateur has contributed towards 
the success of broadcasting and of the in- 
dustry. We find examples of his usefulness 
still more obvious if we turn our attention 
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One of the eight giant masts for the aerial of the 

Rugby station which covers 800 acres. 

are of triangular steel construction, each weighing 
200 tons and are 820 feet high. 
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to truly scientific fields. The amateur, 
as his very name implies, is not working 
for commercial interests, but for pure 
love of the science which he has se- 
lected as his hobby. Whatever successes 
he attains in the course of his amateur 
research work he is ready to announce them 
to the world for what they may be worth, 
either as definite advancements in the art or 
as data of value to 
other research workers 
as having some bearing 
on unsolved problems. 
Those enterprises on 
the other hand which 
are conducted for 
commercial objects do 
not in their own in- 
terests and in the 
interests of their pro- 
prietors ог share- 
holders divulge to the 
world the steps by 
which they develop. 
These evolutions to- 
wards commercial per- 
fection are closely 
guarded secrets in such 
enterprises and if com- 
mercial perfection is 
delayed, perhaps for 
years, the research 
work done towards 
that goal must never 
be disclosed until per- 
fection 15 attained. 
The amateur is quite 
prepared, for example, 
to admit that he is 
not the first to realise 
the possibilities of 
short waves if satis- 
factory evidence is 
produced by others 
to support their claims, 
but the fact will yet 
remain that the ama- 
teur first gave his results to the scientific 
world and demonstrated in an indisputable 
manner the soundness of his conjectures. 

The Services acknowledge the value of 
giving facilities for amateur work and 
development, and their opinion, we believe, 
should be enough to convince other parties 
who are inclined to show antagonism 
towards the amateur. 
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A LOUD 
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Showing two of the loud speakers which are attractively finished, 


SPEAKER 


WITH A 
CONICAL PAPER DIAPHRAGM 


The author describes the construction and performance of loud speakers 


having a conical paper diaphragm. 


Very good reproduction is obtained, 


By С, W. SUTTON, BSc. 


OW that so many experimenters 
are turning their attention to the 
improvement of the quality of 
broadcast reception, the descrip- 
tion of an easily constructed yet very satis- 
factory loud speaker may be of interest. 

It is nearly two years since the idea of 
attaching a rigid paper cone to the reed of a 
telephone receiver (in place of the normal 
headphone diaphragm) was suggested to the 
writer. It at once appealed to him as a 
possible method of avoiding the resonance 
ейесіз inseparable from the use of even а 


well-designed horn. Experiments with a 
pair of “ A”- type Brown headphones 
led to the adoption of instruments of 


the type shown in the accompanving illus- 
trations. When suspended from the ceiling 
of a small room these gave а pleasantly 
distributed volume: of sound of what was 
then considered very satisfactory quality. 
The general dimensions of the cones mav 
be gauged from the photographs, as neither 
the actual diameter nor the angle appear to be 
critical. The method of attaching the cones 
to the reeds used then, and in subsequent 
models, is to stamp out a small aluminium 
or copper cone, about Jin. in diameter, bv 
means of two pieces of brass rod shaped a- 
shown in Fig. 2. These cones are affixed to 
the paper by means of a few drops of thick 
shellac varnish, and to the reed by means of 
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the small screws from the original Brown 
diaphragms. 

A transformer coupled amplifier built of 
reliable components and carefully adjusted as 
regards anode voltage, mean grid potential, 


Рід. 2. Two pieces of brass rod suitably shaped are 
employed when stamping out the fixing cone. 


etc., was employed at the time, and, although 
the quality of the reproduction was good at 
what may be described as '' comfortable ” 
volume, when further amplification was used 
for the benefit of visitors a certain unpleasant 
rattle appeared occasionally. It was thought 
that this was due to overloading these small 


receivers. As is wel known, there are 
several inherent sources of distortion in the 
moving-iron telephone. Amongst these, 
mechanical resonance and the “* double- 
frequency " component of the wave of 
attraction of the reed are probably the most 
important. The latter in particular is a 
possible source of trouble when the per- 
manent magnets are small and the amplitude 
of vibration large. 


Subsequently, however, choke coupling 
was used in place of the transformers with 
noticeable improvement in quality, and 
finally, when a resistance amplifier was 
installed, it was found that very considerable 
volume could be obtained without any trace 
of the previous rattle. In fact, it is possible 
to so overload these little receivers that 
speech can be heard and understood all over 
an eight-roomed house without undue un- 
pleasantness of tone. Such results are only 
possible, in the writer's opinion, when a 


Fig.3. Views of two of the author's loud speakers, 
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correctly adjusted resistance coupled amplifier 
is employed. 

The writer uses a perikon crystal detector, 
followed by a resistance amplifier of two or 


Fig. 4. А view of another loud speaker having 
a conical paper diaphragm, 


three stages, depending upon the volume 
required. The anode resistances are made of 
No. 47 eureka wire, wound in 20,000 ohm 
sections, and arranged so that anything up to 
80,000 ohms may be included in the anode cir- 
cuits. The first two valves are D.E.R. type, 
and the third D.E.6. The mean grid potentials 
are adjusted to suit the H.T. voltages, and 
anode resistances used. On this set several 
standard loud speakers have been compared 
with those described above. The general 
impression received is that although horn 
type loud speakers are by no means as bad 
as there is a tendency to regard them, they 
all betray, in their reproduction, the fact 
that they are fitted with horns. The paper 
cone type, however, produces such natural 
results that the average person might readily 
mistake the reproduction for the original. 

As regards volume, it is found that the 
standard type of instrument, of the larger 
sizes, 1s from twice to four times as efficient. 
This is not as important as it might appear 
to be, however, owing to the greater clarity 
of tone of the paper diaphragm type and the 
accommodating latitude of the human ear 
for different intensities. 

The various constructional improvements 
which have been made to the original 
receivers are illustrated in the figures. Most 


quality of the reproduction. 


227 


important of these is the method of support- 
ing the paper cones at the rim. The object 
of doing so is to maintain a truly conical 
form and consequently a maximum of 
rigidity. The edge of the paper is reinforced 
by pasting around it on the back surface a 
narrow strip of white silk which has been cut 
on the cross. This allows a thread of black 
silk twist to be used to lace the cone to the 
surrounding brass ring without tearing the 
paper. 

Various thicknesses of paper have been 
used without much apparent effect upon the 
The most 
satisfactory, taking everything into consider- 
ation, is a good stiff drawing paper. 

The details of construction of the types 
illustrated in Figs 1, 3 and 4 can be gathered 
from the line drawings in Fig. 5. 

An attempt was made to ascertain if one 
of the instruments, which was fitted with a 
very light paper diaphragm, had any 
prominent resonant frequencies. In ordinary 
telephone receivers these may be readily 
detected by the rapid change of inductance 
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Fig. 5. Constructional details for а loud speaker 
having a conical paper diaphragm, 


and effective resistance with frequency 
which takes place at these points. This is 
illustrated in Fig. 6, which shows the result 
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of a test on a poor quality receiver. In the 
case of the paper cone loud speaker, however, 
no such change could be detected throughout 
a range of from 250 to 1,400 cycles per second. 
There may, of course, be one or more resonant 
points outside these values, or even a very 
heavily damped one within the range of the 
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The straight curves (two) show the variation of R апа X with frequency when there is no mechanical 
The other curves show the effect on R and X of resonance іп the mechanical system of a receiver. 
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test, as the readings were not taken with 
any great accuracy. These would not be 
likely to cause appreciable distortion. The 
effect of such a resonant point as is indicated 
in Fig. 6, on the other hand, occurring as it 
does in the middle of the audible range of 
frequency, is very pronounced. 


ADVERTISING WIRELESS. 


This picture illustrates an advertising idea оў a prominent American wireless 


company, 


Although this huge model of a. Crossley receiver is only externally 


complete it carries within тессісіпй equipment and loud speakers so that 
broadcasting can be received at any time to entertain the crowds attracted by the 
novel appearance of the outfit. 
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A SENSITIVE REFLEX CIRCUIT. 


The author discusses two well-known reflex circuits, and then describes 
a third circuit which he has developed. 


By J. G. W. THOMPSON. 


URING the last year or so, the 
single valve and crystal reflex 
circuit has been very popular 
among experimenters. 

The type of circuit usually favoured 1s 
that shown in Fig. т. The valve here acts 
as both a high and low-frequency amplifier 
in the well-known manner, the low-frequency 


A well-known one valve and crystal reflex 
receiver, 


currents being fed back to the grid circuit 
by means of the L.F. intervalve transformer 
T, T, This type of circuit is too well 
known to need further description, and 
excellent results may be obtained from it. 
One of its greatest disadvantages, however, 
is the annoying “‘ buzzing” so often 
produced when the set is brought to the 
oscillating point (by coupling L, апа L.), 
and which makes searching for weak signals 
a painful process. 

A type of circuit which does not seem to 
have received the attention it deserves is 
that shown in Fig. 2, and is due to P. G. А.Н. 
Voigt. The valve amplifies at H.F. and L.F. 
simultaneously, as before; coils L, and L, 
are the primary and secondary windings 
respectively of an H.F. transformer, the 
secondary being tightly coupled to the 
primary. The crystal ectifies the Н.Е. 


currents induced from the primary, and the 
resulting L.F. impulses pass directly back to 
the grid circuit for re-amplification. The 
difference between these two reflex arrange- 
ments lies chiefly in the method of feeding 
back the L.F. impulses. The Voigt method 
eliminates the iron-core transformer, this 
being replaced by an H.F. transformer. 

Reaction may be introduced by coupling 
L, to L,. 

The circuit as shown is capable of giving 
very good results, the sensitivity to weak or 
moderate signals being about equal to a 
standard two-valve set—H.F. and detector. 

The advantage of Fig. 2 over Fig. 1 is 
that the Fig. 2 circuit can oscillate quite 
quietly, with a very smooth reaction control, 
without the slightest low frequency 
" buzzing." In the writer's hands, it seems 
more sensitive to weak signals than the 
Fig. І circuit, and is still remarkably 
sensitive without any intentional reaction. 

The purity of tone is exceptional, owing, 
no doubt, to the elimination of iron- 
cored transformers. 


рғы 


А one valve and crystal reflex receiver 
described by P. G. А.Н, Voigt. 


For very loud signals (e.g., the local B.B.C. 
station) the volume falls somewhat short of 
that given by Fig. 1, for reasons which need 
not be discussed here. 
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To get the best results from Fig. 2, the 

following points should be noted. 

I. Use the best components, particularly 
in the case of the crystal and detector 
mechanism. | 

2. Use a very fine and springy catwhisker ; 
No. 36 gauge silver wire is recom- 
mended. 

3. Plug-in transformers are not recom- 
mended. Use two low-capacitv basket 


Fig. 3. This ж a simpler circuit than that of 
Fig. 2, but the tuning changes when the telephones are 
handled. 


coils spaced about 4 іп. apart. For 
B.B.C. waves, 70 turns on each will 
‘cover from 300-500 metres with а 
0:0003 mfd. variable condenser across 
the primary coil. The connections of 
the secondary coil should be reversed 
to see which way gives best results. 
One connection is much better than the 
other. 


4. The crystal connections should be as, 


follows: For weak or moderate signals, 
crystal to transformer secondary, cat- 
whisker to top of C4. Гог strong signals 
reverse above connections. A reversing 
switch is thus very convenient. The 
first way gives great sensitivity on weak 
signals and a very smooth reaction 
control, while the second way gives 
better results on strong signals, but if 
used on weak signals there is a pro- 
nounced “overlap” or “ floppiness ” 
in the reaction adjustment. 

5. Various valves should be tried, as some 
“reflex” better than others. Dull 
emitters may very successfully be used. 
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Regarding results, the writer has clearly 
received all the main B.B.C. stations, several 
relav stations, and half-a-dozen or so of the 
continental stations on a small indoor aerial, 
but, of course, better results are given on a 
good outdoor one. (These results also apply 
to the circuit shown in Fig. 5.) As in most 
valve-crystal circuits, selectivity is not very 
high. 

After about eight months' experimenting 
with various modifications of Fig. 2, the 
writer tried to simplify the circuit and 
eliminate the two coils L, L}, it being desired 
to substitute for them a single (tuned) 
plug-in coil. The first, and most obvious, 
method is shown in Fig. 3. This worked, 
but since the high tension battery and 
telephones are at a high frequency potential 
to earth, tuning is completely upset when 
the phones are handled. 

The next attempt is shown in Fig. 4. 
Condenser C, is to insulate the crystal from 
the H.T. supply, and although this circuit 
worked, results were not satisfactory., 

The final circuit is given in Fig. 5, and 
has proved very effective in practice. 

Coil L, is a radio-frequency choke of about 
250 turns, and of low self capacity. The 
H.F. potentials from the anode energise the 
tuned circuit L, C, via C,, which latter is to 


Fig. 4. This circuit. is an improvement over that 


of Fig. 3. 


prevent the H.T. passing through 'phones 
Ізапа1,. С, тау have almost any capacity, 
0:00034LI. being quite satisfactory. For 
longer waves than about 600 metres, it may 
be advisable to increase this somewhat, and 
of course Lg will need to be larger—say up 
to 750 or I,000 turns. 
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Reaction is obtained by coupling L, and L, 
in a two-coil holder. 


Fig. 5. А practical reflex receiver which can strongly 


be recommended. 
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A telephone condenser is now unnecessary, 
as the telephones are not in an H.F. circuit. 


Results are equal to those given by Fig. 2, 
but the writer thinks the selectivity is slightly 
less. 


The Fig. 5 circuit was suggested to the 
writer by the Reinartz circuit, and if C, is 
made variable, vernier reaction control may 
be obtained. 


In concluding, the writer can strongly 
recommend the circuits of either Fig. 2 or 
Fig. 5, where sensitivity to weak signals, 
delightfully easy handling, and great purity 
of tone is required, but where the strongest 
possible signals from the local station are 
wanted, the circuit of Fig. І will give 
better results. 


NEW APPLIANCES. 


The Lissen Crystal Receiver. 

T has been the practice of manufacturers 
IE the past to model their crystal receiving 

sets on one of three tuning principles. 
The tuning circuit has consisted either of a 
fixed inductance tuned with a series or 
parallel variable condenser, or a variometer 
tuner, and sometimes a coil tapped off at 
both ten and single turns. This latest pro- 
duct of the Lissen Company makes use of a 
coil of the plug-in type, suitable either for 
the wavelength ranges of the broadcasting and 
relay stations using say a 50-coil, while 
when it is desired to receive the transmissions 
from 5 XX a 200-coil can be inserted. 

Tuning is effected by altering the position 
of a pair of damping plates with regard to 
the turns of the inductance. It is well 
known that the inductance of a coil is 
reduced when a metal plate is brought 
against the winding and thus by carefully 
controlling the position of the tuning plates 
on this set, signals can be critically tuned in. 
The performance of this set is particularly 
good and signal strength is equal to that 
obtained by the best of any of the other 
tuning systems. It was thought perhaps 
with the tuning plates completely covering 
the coil that signal strength might perhaps 
be reduced, but tests were made using a 


Lissen’s new crystal set, 


variable condenser in the aerial circuit so 
that a particular transmission could be 
brought in with various positions of the 
tuning plate and results showed that signal 
strength was equally good on all adjustments. 

An interesting feature of this set is that the 
entire base is made of moulded material and 
all the necessary holes are made in the 
process of moulding. The wiring up is also 

B 
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worthy of note inasmuch as stamped con- 
nectors of suitable shapes are dropped over 
the various terminals and screws as the 
components are assembled. 

The outfit has a very good appearance and 
is a durable job, not likely to get out of order 
by constant use. The Lissen Company 
have every reason to be proud of their 
latest product. 


Moulded Parts. 

The variometer formers shown іп the 
accompanying illustration afford good evi- 
dence of the progress which has been made 
in the production of intricate mouldings 
in insulated material. They are products of 
the Crystalite Manufacturing Co., Ltd., 
Tonbridge, Kent, and possess a good clean 
finish. 


Moulded variometer formers. 


“ Aermast ’’ Stay and Halyard Wire. 

The needs of the amateur as regards aerial 
wire have been fully met by the-manufacturer 
and there is a vast variety of types of wire 
all specially designed for aerial construction 
purposes. It is rather surprising that in the 
past little or no effort has been made to put 
out a special wire suitable for the construction 
of guy wires and halyards. The wire which 
one may purchase is usually too heavy or 
too difficult to handle. 

A specimen of stranded wire specially 
made up for guying small masts has come 
to hand. It is strong and light and can be 
easily bent round insulators, masts and 
eyespikes. Made of stranded steel wire, it is 
heavily galvanised to protect it from the 
corrosive action of the weather and is of 
ample strength for ordinary amateur pur- 
poses, having a breaking strain of about 
half a ton. The complete stranded cable is 
equal in size to about No. 15 S.W.G., so it 
is quite inconspicuous and тоо feet of it 
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weighs only 14 ozs. The wire is of such temper 
that it is easy to handle and will not unwind 
when cut, provided that it is bent back 
sharply beforehand. 


A useful crystal detector in which provision is made 
for using almost the entire surface of the crystal 


A New Crystal Detector. 

There are two requirements in crystal 
detector design. Firstly, the crystal must be 
so mounted that it can be moved to permit 
of the wire point making contact with any 
part of its surface and secondly, that the 
pressure between the crystal and wire point 
must be capable of critical adjustment. 

The form of crystal detector construction 
shown in the accompanying photograph 
provides for the crystal being rotated and 
also propelled from side to side. An ingenious 
point in design is that the arm operating 
the wire can be swung about to search out 
good points on the crystal, whilst a vertical 
thread gives that very necessary fine adjust- 
ment of pressure. This interesting detector 
is a product of the Star Rotary Crystal 
Detector Co., of Manchester. 


The Brandes Table- 
Talker. 

The Brandes Company 
are well known as manu- 
facturers of high grade 
telephone receivers, and 
it is with interest that 
we learn they are now 
devoting their attention 
to the production of a 
loud speaker. This is 
well designed from an 
acoustic standpoint and 
gives good clarity with 
reality. 
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A HOLDER FOR 


PLUG-IN COILS. 


H. M. DENISON. 


The author describes a holder for plug-in coils which is inexpensive and 
easily constructed, 


T is surprising how few experimenters 

construct components (apart from tuning 

coils) which are employed іп their 

receiver. One piece of apparatus in 
particular which is considered difficult to 
make is a holder for plug-in coils, yet 
it is quite an easy matter to construct an 
effective coil-holder. 

The holder described here is of the two- 
coil type, and the moving holder is operated 
through a 3 to і reduction gear. 

The materials required are :—T wo ebonite 
coil plugs 4 in. in thickness ; piece of 1 in. 
ebonite about 3 ins. by 3$ іпѕ.; 4ins. of 
lin. square brass rod ; meccano cog- -wheel 
1} іпѕ. dia. (57 teeth) ; meccano pinion 
Pin. dia. (19 teeth) ; ebonite knob tapped 
2 В.А. ; about біп. of 3/16 in. round brass 
rod, and a few screws and washers. 

The moving coil plug is first mounted on 
an axle, as in Fig. r. A hole 5/32 in. 
diameter is drilled right through the plug, 
ł in. from the bottom edge and tapped 
2B.A. Two pieces of 3/16 in. round 
brass rod of lengths 1 in. and 1$ in., are then 
cut, and each is screwed with a 2 B. A. thread 


» SCREWED 2B.A 


JA Ys DIA. BRASS 
ROD. 


A part sectional view showing the method 
of mounting the moving cou holder. 


Fig. 1. 


for 4 in. of their length from one end. These 
are then screwed up tight, one into each 
end of the tapped hole through the ebonite 
plug, as in Fig. 1. 

Two pieces of } in. square brass rod each 
1} ins. in length are then obtained. 


Two holes, 3/16 in. diameter are then 
drilled through each, one being # in. from 
one end, as in Fig. 1, and one # in. from the 
other end as in Fig. 2. One end of each piece 
of rod is then filed up flat and square, and 
a hole drilled for } in. or so up the centre of 
each and tapped 4 В.А. 


2 DIA. MECCANO 


56 DIA. BRASS ROD 
SCREWED 2 B.A.EACH 
END. 


B culi 
S4,\[F>°=A 


` SECURED BY 4B.A.SCREWS. 


Fig. 9. Showing the method of attaching the pillars 
to the base, and the position of the pinion wheel and 
the knob. 


The breadth of the ebonite plug, with a 
brass washer slipped over the brass axle on 
either side, is determined, and two holes of 
diameter sufficient to allow a 4 B.A. screw 
to slip through, are then drilled the above 
distance (plus } in.) apart in the ebonite 
baseboard, about 1 in. from the edge, 3 ins. 
in length. Each arm of the axle is then 
passed through the top hole of each of the 
brass pillars, which are then secured to the 
baseboard by means of two 4 B.A. counter- 
sunk screws passing through the holes just 
drilled, as in Fig. 2. The coil plug should 
then swivel smoothly between the two 
brass pillars. 

Another piece of 3/16 in. diameter 
round brass rod about 34 ins. in length is 
then cut, and screwed for $ in. at each end 
with a 2 B.A. thread. This is then slipped 
through the two bottom holes in the brass 
pillars, as in Fig. 2. А brass washer and a 
spring washer are slipped over one end and 
a 2 B.A. nut screwed on as in Figs. 2 and 4. 
A  meccano cog-wheel т} ins. diameter 
(57 teeth) is then slipped over the longer 
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brass arm, and screwed tight with a set 
screw as “А,” Fig. 4. It may be found 
necessary slightly to enlarge the centre 
hole. А meccano фіп. pinion (10 teeth) 
is also obtained, the centre hole slightly 
enlarged if necessary, and slipped on the rod 
asat " B " Fig. 4, and screwed up tight with 
a set-screw. An ordinary ebonite knob is 
then screwed on the rod on the same end as 
the pinion, the nut at the other end being 
adjusted to permit an even and smooth 
rotary action of the knob. The coil-holder 
wil then appear as in Fig. 4. To ensure a 
good engagement between the gear wheels, 
it may be found necessary to put a washer 
between the wheel “А” and the brass 
pillar. 

A plug for the fixed coil is then fitted to 
the base. A small block of ebonite is obtained 
(wood will do as well) of the same breadth 
and thickness as the coil plug, generally 
4 in. by rj ins., and of height 1 in. Two 
holes 3/16 in. diameter are drilled ver- 
tically upward through this, and { in. apart. 


EBONITE BLOCK 
Ix 136 х Yz. 


—— = -- -- 


С 1% 
VAX 


Fig. 3. 


The construction of the fixed holder. 


Two holes are also drilled through the coil 
plug for 4 in. approximately, being 1 in. 
apart and 5/32 in. diameter and tapped 
with a 2 B.A. thread. The ebonite base is 
drilled with two 3/16 in. holes 1 in. apart 
and rin. from the two holes securing the 
brass pillars, and countersunk on the under- 
side. Two 2 В.А. brass screws 14 ins. in 
length are then passed up through the base 
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and through the ebonite block and screwed 
tightly into the coil plug so as to secure it 
firmly to the base as in Fig. 3. The coil- 
holder is then complete in assembly, and may 
be touched up, the edges of the base being 
bevelled off with a file. 


Fig. 4. 


A view of the movable holder. 


If a three-way holder is required, it is 
quite an easy matter to fix another moving 
element similar to the first, and on the oppo- 
site side of the fixed plug. 

This little device will be found easy to 
make, and an exceedingly smooth and fine 
adjustment can be obtained with just a 
little care in the fitting of the components. 


KDKA. 


FOURTH ANNIVERSARY OF FAMOUS 
AMERICAN BROADCASTING STATION 


November 2nd was celebrated as the fourth 
anniversary of KDKA, the pioneer broadcasting 
station of the Westinghouse Electric and Manu- 
facturing Co., at Pittsburg, Pa, U.S.A. The 
first programme transmitted by this famous 
station was devoted to broadcasting the voting 
results which resulted in the election of the late 
Mr. Warren Harding as President of the United 
States. The early transmissions under the call 
sign 8 XS were of an experimental mature, and 
were conducted from the home of Mr. Frank Conrad 
of Wilkinsburg, Pa., and it was not until November 
21st, 1920, that КОКА found its present home. 
Technical improvements were rapid, апа indeed 
still are, for the engineers claim that the station 
has never been more than three months old * 

Programme novelties have always been a feature 
of KDKA's transmissions, and this station із 
stated to have been the first to broadcast news, 
time signals, sporting events, church services and 
bedtime stories. 
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READERS’ 


PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Protecting the H.T. Battery. 
HE fitting of a resistance in the H.T. 
positive lead is rapidly becoming a 
standard practice. With a resistance of 
about 500 ohms so connected, the danger 
of damaging the battery by short circuiting 


WASHER 


WASHERS 


EBONITE 
STRIP 


А spool of resistance wire connected in the Н.Т, 
battery lead to prevent short circuits. 


is 'eliminated, whilst the burning out of 
valve filaments by accidental contact with 
the H.T. supply is entirely avoided. It 
is essential, however, when using a de- 
vice of this sort to arrange for a 2 míd. 
bridging condenser to be connected across 
the H.T. terminals of the receiving instru- 
ment. Such a protecting resistance is simple 
to make up* and a suitable design is shown 
here. 
E. G. N. 


Improving the Lead-in. 
HE conventional form of leading-in 
insulator consisting of ап ebonite tube 
with brass rod and nuts, suffers from the 
* A suitable bobbin already wound can be obtained for a modest 


sum from Messrs. Woolworths, who have branches in various parts 
of this country. 


serious defect that in wet weather its 
insulation may fall to a very low value owing 
to the short leakage path. To overcome 
this defect the insulator should be fitted with 
a " shed" which not only extends the dis- 
tance over which leakage can occur but 
protects a portion of the insulator from 
moisture. 

A simple design is shown in the accompany- 
ing diagram and can be cheaply made up 
from a piece of }-іп. ebonite tube about 
18 ins. in length, a glass filter funnel 4 ins. 
in diameter, a small quantity of wax or 
pitch and a rubber tap-washer. To bend the 
tube to the shape shown it should be im- 
mersed in boiling water and the bend is made 
6 ins. from one end at an angle of about 
I30 degs. The tube should then be inserted 
in the funnel and sealed in with melted 
pitch of a depth of about 1 in. The aerial 


A glasa funnel can be usefully employed for increasing 
the leakage path on the leading-in insulator, 


lead-in is threaded through the stem of the 
funnel and the ebonite tube and to prevent 
moisture creeping in at the junction between 
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the aerial wire and the glass stem a tap- 
washer should be slipped over. If rubber 
cable of a suitable size is used for the lead-in 
this washer will not be needed as the insula- 
tion can be made to fit tightly. The insulator 
is mounted in the window frame by making 
it a good friction fit. 
| EJ-S: 

Making an Aerial Mast. 

HE drawing, which includes all the 

necessary dimensions for a 41-ft. mast, 
presents an arrangement possessing both 
good appearance and low cost. The necessary 
timber (which should of course be reasonablv 
free from knots) and bolts can be purchased 
for about ros. which is probably less than 
half the cost of a pole of the same length. 
When erected the mast looks quite well with 
stay wires secured to the points where the 
joints are made in the timbers. At least one 
coat of paint is essential and the buried 
portion should have two coats or perhaps 
better, a liberal treatment with tar or 
creosote. 

E. M. T. 


Shielding Variable Condensers from 
Dust. 


VARIABLE condenser can easily be 

rendered dust-proof and the time spent 
in making up a cover is probably little more 
than that required to thoroughly clean the 
vanes. 

Procure some thin celluloid and cut a strip 
equal in width to the depth of the condenser 
and long enough to completely surround it 
with an overlap say of lin. Temporarilv 
cip the ends together with paper clips to 
form a cylinder. Now roughly cut two 
circular end pieces and allow plenty of 
overlap. Holes should be made in these 
pieces to clear spindle terminals, etc., and 
can be cut with a good sharp penknife. A 
small quantity of celluloid cement will be 
needed to hold the pieces together and can 
be made up by dissolving thin strips of 
celluloid in acetone. The celluloid will take 
some time to dissolve. The open side of the 
cylinder can now be cemented down and the 
end pieces fixed in p^s. ‘on. The acetone 
will evaporate rapidly, leaving the celluloid 
white, but upon complete drying will again 
become transparent. If any difficulty is 
found in making a good job of the end 
pieces then it is advisable to securely attach 
small portions of the end pieces at a time, 


using the cement sparingly, having made a 
good job of the cylinder first. When thor- 
oughly dry the projecting edges of the end 
pieces can' be removed with sharp scissors. 


SS oe 
NN 
i ^ 
м. 


Constructional details of a timber-built mast, 


Cement made with acetone shrinks on 
drying but possesses much more rapid 
drying properties than when amyl acetate is 
employed as a solvent. Ап acetone solution, 


— eee ee eee м 
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of celluloid’ makes a good insulating varnish 
and has many wireless uses. 
J. B. 


Another Suggested Variable Grid Leak. 
UITABLE constructional details аге 
given though this idea is principally 

put forward as a suggested method of pro- 

ducing a substance capable of giving various 


Formers of various 

sizes can be ассотптпо- 

dated between the cones 

and single layer coils 
rap idly wou па, 


resistance values. The variable resistance 
element is mounted so that it can be com- 
pressed by means of a screw and spring and 
it consists of a small piece of sponge thor- 
oughly impreganted with indian ink and 


allowed to dry. As pressure is applied the’ 


area of the sponge іп contact increases, 
giving a drop in the resistance value. Such 


EBONITE TUBE 
кеш 


2г.......» =. 


ADJUSTING SCREW 


Constructional details of а reliable variable high 
resistance, 


a resistance has been in use for some three 
months and has been found to be quite 
durable, giving reliable resistance values 
between one and ten megohms. Various 
ranges of resistance may be obtained by 
using larger Or smaller resistance elements. 


GS. 


A Cylindrical Inductance Winder. 


O wind a cylindrical inductance, in 

the absence of a lathe, is not an easy 
task. Not possessing a lathe, a remedy was 
found in the use of an old type of cinemato- 
graph projector. Remove the whole of the 
upper portion of the mechanism with a 
hack-saw, merely leaving the base with the 


( ‘oul minder constructed 
from cinematograph 
parts, 


crank and the flywheel, which is geared up 
relatively to the crank, in the ratio of 1: 8. 
This flywheel provides a very nice steadying 
action whilst winding a coil. A mandrel 
was then constructed from a piece of 3 in. 
steel tubing. One end fits on the boss of the 
large gear wheel, the other end being plugged 
and centred for the tail stock. This tube is 
fitted with two large 00% cones, one of 
which is fixed, and the other is adjustable 
longitudinally. Between these cones the 
tube is centred automatically, and with a 
very sure grip. The little machine will 
accommodate any tube from two to twelve 
inches long and from two to six inches in 
diameter, thus covering any possible re- 
quirement. The wire is fed to the machine 
from the reel, passing on its way through a 
friction grip composed of two pieces of cork. 
This friction is about three feet away from 
the machine. Keeping the wire tight, a coil 
can be wound very quickly, the adjacent 
coils being in contact and in perfect lav. 


A. C. B. 
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A COMBINED BUZZER 

· WAVEMETER, WAVE-TRAP 

AND CRYSTAL RECEIVER: 
300 TO 700 METRES. 
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The buzzer wavemeter is one of the most useful 
instruments of an experimenter’s equipment. Its 
use in the design and calibration of inductance 
coils and condensers often saves a considerable 


amount of time and calculation. 


By J. G. MACVIE. 


HE 


accompanying photographs 
and 


figures illustrate a compact 
and portable wavemeter, which 
was constructed from parts in 
the writer's possession. The fact that the 
finished instrument will also function as a 
popular form of wave-trap, and even as a 
simple crystal receiver will no doubt recom- 
mend it to those who desire an accurate 
though inexpensive piece of apparatus. 
The containing box, which was originally 
used for storing film negatives (and may be 
purchased at any photographic dealers), is 
44 ins. deep, 3$ ins. wide, and 5% ins. long, 
internal measurements, while the lid is 
iin. deep. The original yellow varnish was 
removed with sandpaper, the box stained 
and polished, and fitted with a leather carry- 
ing strap of good quality. All the components 
are mounted on an ebonite panel which 
fits flush with the top of the box, and 


BUZZER 


Fig. 1. 


TheYconnections of the instrument. 


The complete instrument. 


rests on narrow wooden strips glued to 
the inner side of the box. The actual lay-out 
of the panel will be clear from the photo- 
graphs and Fig. 2. 

The variable condenser is of  0-0005 
microfarad capacity, and although one of 
the square law type would perhaps be 
preferable, a standard condenser of the 
ordinary type has proved satisfactory. 

A honeycomb coil having 75 turns of No. 
24 D.C.C. wire wound on a I} in. former 
(with eleven spokes on each side) is employed 
as the tuning coil. The winding is given a 
coat of thin shellac, and clamped between 
two ebonite discs, which are held on an 
extension of the condenser, as indicated in 
Fig. 3. In order to leave room for the wiring 
of the switch, crystal detector, and tele- 
phone terminals, a narrow ebonite platform, 
supported on two short legs of No. 2 B.A. 
rod, is used to carry the buzzer and battery. 
The buzzer is of the high note type, and its 
windings are shunted by a non-inductive 
resistance. The shunt in this instrument 
consists of 12 ft. of No. 36 enamelled Eureka 
wire. The buzzer is excited from a 3-volt 
flash-lamp dry cell battery, which is held to 
the platform by means of a length of } in. 
brass strip. 
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The crystal detector to be employed 
should be one with small dimensions, in 
order that it may fit on the top of the panel, 
and will permit the lid of the instrument to 
be closed down. An unusual type of detector 
is employed in the instrument illustrated, 
but one of usual construction with a crystal 
and wire contact will give satisfactory 
results. 

From the connections given in Fig. 1, it 
will be seen that the coil ánd condenser are 
connected inparallel. Acrossthe tuned circuit 
is the crystal detector and telephone ter- 
minals, and also the buzzer, buzzer battery 
and switch. When the instrument is to be 
used to receive signals, a pair of high- 
resistance telephones (2,000-4,000 ohms) are 
connected to the telephone terminals, and 
the switch is put to the “ off " position. 

To use the instrument as a generator of 
oscillations the telephones should be removed, 
and the switch put to the “оп” position. 
The buzzer then excites the tuned circuit 
which radiates oscillations of wavelength 
determined by the constants of the circuit 
and the setting of the variable condenser. 
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Fig. З. Ап end view showing the method of 
fixing ithe battery, buzzer, tuning condenser 
and tuning сой. 
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Fig. 2. Lay-out of the components on the ebonite panel. 
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When the instrument is to be used as a 
crystal receiver the aerial and earth should 
be connected to the terminals marked A 
and B respectively. It will be noticed that 
a fixed condenser C is connected between 
the aerial terminal and the tuned circuit. 
This fixed condenser may have a capacity 
of about о:оооІ microfarads. The setting 
of the tuning condenser for a given wave- 
length when the instrument is employed as 
a crystal receiver is only a little higher than 
when it is employed as a wavemeter. 


Those who find that a simple tuned 
circuit performs satisfactorily as a wave- 
trap will be able to employ this instrument 
by connecting to the A and В terminals, 
removing the telephones from the  tele- 
phone terminals and putting the switch 
in the “ off " position. 


AN 


INDIRECT METHOD OF 
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A view of the instrument which shows the 
arrangement of the components. 


Fig. 4. 


DETERMINING 


THE GRID CHARACTERISTIC. 


While the determination of the anode characteristic of a valve is a fairly 
simple matter to the possessor of a milliammeter, the determination of the 
grid characteristic involves the use of a microammeter, an instrument 


which few experimenters possess. 


An indirect method of determining the 


grid characteristic is therefore of interest. 


By M. E. /АхмосшЕ, A.C.G.L, B.Sc. 


HE circuit which is used is 

shown in Fig. І and does not 

differ materially from that usually 

employed for determining the 
anode characteristic, except for the pro- 
vision of a grid leak and short-circuiting 
switch in the grid circuit. 


Fig. l. The circuit arrangement for determining the 


grid characteristic. 


The filament current and plate voltage 
need not be known, but both must be kept 
constant throughout the test. 

Variable grid potentials may be applied 
to the grid either directly or through the 
grid leak by means of a potentiometer, 
reversing switch and grid battery, and may 
be read off on a low-reading voltmeter V. 

The anode current may be measured by 
means of a miliammeter mA included in 
the anode circuit. 

The value of the grid leak should be 
accurately known; it would perhaps be 
best to obtain one of reliable make, and to 
have it measured by the makers. Failing 
that, a Wheatstone bridge or a low-voltage 
insulation tester may be used to measure 
the resistance of the grid leak used. 

The anode characteristic is first taken in 
the usual way, the grid leak being short- 
circuited. А series of grid potentials are 
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applied to the grid, and the corresponding 
values of the anode current noted. A curve 
is then plotted showing the relation between 
ы potential and plate current (curve I, 

ig. 2). 

The grid leak is then inserted and the 
relation between the potential of the lower 
end of the grid leak and anode current found 
in a similar manner. The results are plotted 
on the same sheet (curve 2, Fig. 2). 

It will be noted that the two curves 
differ considerably in shape. The grid 
characteristic may be derived from these 
curves in the following manner. 

‚ Consider two points A and В on curves I 
and 2 respectively such that the plate 


GRID CURRENT 
(OFFERENT SCALE) 


PLATE CURRENT 


/ бото 
; CHARACTER STIS 


Со Е 
GRID VOLTS 


Fig. 2. Showing the method of obtaining points for 


the grid characteristic curve. 


current 1s the same. The grid potential 
which corresponds to that current is obviously 
OC, hence the potential of the top or grid 
end of the grid leak corresponding to point 
B must also be OC. Since the potential of 
the lower end is ОЕ, it follows that CE is 
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the drop of potential along the grid leak due 
to the grid current flowing in it. The latter 
may therefore be found by dividing CE 
expressed in volts by the resistance R of the 
grid leak. 

This current may then be set off along 
CA at any convenient scale, and the grid 
characteristic is found by joining a series 
of points determined in this way. 

A more convenient way of doing this 15 
to set off a line ED from E such that 


I қ қ i 
lan 6 = Б due consideration being given to 


the scales of grid current and grid potential. 

The point of intersection of ED with AC 
will give the required point on the grid 
characteristic. The complete characteristic 
is found as previously by joining a series of 
points. 

The proof of the latter construction follows 
immediately from the geometry of (алек 
DCE : 

CE x tan Ө 


I 
= CE X 5 


DC = 


but CE — voltage drop along resistance 
R — V, hence: DC = 


grid current. 

This method is naturally not so accurate 
as the direct method, but gives quite good 
results provided the grid leak is accurately 
known. Even when the grid leak cannot be 
measured at all, by giving it an arbitrary 
value, the shape of the grid characteristic 
сап be determined, which in some cases is 
sufficient to find the best values of grid 
potential to suit the operating conditions of 
the valve. 


V І 
— = tin R = 
Б current 1 


THE FREE STATE AMATEUR. 


Comment on the slow development of wireless 
in the Irish Free State was made by Mr. G. M. 
Harris, President of the Radio Association of 
Ireland, at a meeting in Dublin on October 7th. 
Although, he said, Irish wireless amateurs paid 


higher licence fees than were demanded in any other 


country, they were prohibited from experimental 
transmission and were left with no alternative 
but to listen in to what other people provided and 
paid for. 

Mr. Bradley proposed that the Association 
should strongly condemn the attitude adopted by 
the Irish Post Office towards amateur wireless 
work in general, and Mr. Callaghan, seconding, 


said that the time had come when licences should 
be granted for amateurs to participate in the Trans- 
atlantic tests. The original motion having been 
withdrawn the following resolution was finally 
passed :- 

`* That this Association disapproves most strongly 
of the lack of support and the absence of facility 
given by the Postmaster-General of Saorstat 
Eireann to the development of amateur wireless 
communication in the Free State. It considers it 
most unfair and unjust to impose the present fee 
for wireless reception, and strongly urges that a 
broadcasting scheme be at once undertaken and 
completed." 
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PATENTS 


AND 


A Regenerative Receiver. 

Reaction effects are usually obtained by 
magnetic coupling between the anode and 
grid circuits, or by connecting a small 
variable condenser between the anode and 
grid of the valve. Unless the values of the 
components have been carefully chosen, 
there is usually difficulty in obtaining close 
adjustments. It is claimed (see Patent 
No. 222,595) that it is easier to make the 
desired adjustments by employing the circuit 
of Fig. 1. 


Fig. 1. 


Connections of a 
having а tuned anode circuit, 
secondary circuit is connected to the anode circuit. 


regenerative receiver 
One end of the 


The ends of the coil 1 may be connected 
to the aerial and earth in the usual manner, 
and the secondary circuit, 2, comprises the 
coil and tuning condenser. The end of circuit 
2 does not, however, connect direct with the 
filament, but is joined to a contact, 3, оп 
coil 6, which is in the anode circuit. The 


anode circuit contains an intervalve trans- ` 


former (or telephones), the tuned circuit 
5-6, and the anode battery. 

In order to obtain regeneration, it is 
desirable that the different tuned circuits 
be in resonance with the incoming signal, 
and for that purpose the tuned circuit 5-6 
is tapped, the portion of coil 6 in circuit 
being determined by the position of contact 4. 
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The operation of the circuit is somewhat 
as follows: incoming signals are tuned by 
adjusting circuit 2, and setting up amplified 
voltages across circuit 5-6, joined to the anode 
of the valve. As circuit 2 is connected by 
contact 3 to coil 6, the amplified voltages 
in coil 6 affect the grid circuit, and are such 
as to assist the currents already flowing in 
the grid circuit. The degree of reaction may 
be varied by altering the position of contact 
3 on the coil. 


High Frequency Amplification. 

In most receivers employing tuned inter- 
valve high frequency couplings good results 
are obtained as regards selectivity and 
signal strength, but there is the disadvantage 
that it is difficult to tune in a signal whose 
wavelength is not accurately known. А 
further difficulty arises in connection with 
the provision of reaction to give effect both 
on the aerial and anode circuits. 

With the object of removing these dis- 
advantages, the arrangement of Fig. 2 has 
been devised and is described in Patent No. 
222,562. It will be seen that three valves 
are employed. The first valve V, operates 


A special method of connecting three valeca 
to give case of operation, and selectivity. 
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asa rectifier, and has a reaction coil connected 
in its anode circuit. The second valve, У,, 
is also connected to the aerial, and includes 
in its anode circuit a tuned circuit, L-C. 
There is also a third valve, Vz, the grid of 
which is connected to the anode of the 
second valve through a condenser. The anode 
of the third valve is connected to the low 
potential end of the reaction coil, and to 
one end of the primary winding of an output 
or telephone transformer, or to telephones. 

The method of using this circuit is as 
follows :— 

If it is desired to receive a station whose 
wavelength is not accurately known, the 
filaments of the valves V, and V, are switched 
off, and the valve V, is used. "When the 
station has been found, in order to introduce 
the tuned high frequency amplification, 
all that is necessary is to complete the fila- 
ment circuits of (valve V,, with its 
associated detector valve V,). 

An important point is that no switching 
of any high frequency portion of the circuit 
is necessary. When these valves are turned 
on, it will be found that whatever the tuning 
of the anode circuit, the signal as received 
on the stand-by arrangement will not be 
lost, although it will be slightly weaker, 
owing to the extra loading of the grid of 
the valve V,. All that is then necessary is 
to tune the circuit L-C, until either the 
system oscillates or an increase of signal 
strength is noted. 

The question as to whether the receiver 
will oscillate when L-C is brought into tune 
with the aerial circuit depends largely upon 
the ratio of C/L in the tuned anode 
circuit. If this ratio is large, the signal will 
be increased without oscillation commencing. 
If the ratio is small, immediately the two 
circuits come in tune, the receiver will for 
the moment oscillate. .To stop this the 
coupling between the reaction coil and the 
aerial coil may be weakened slightly. 


Simplified Tuning. 

In the construction of a wireless receiver 
which 1s to be highly selective, it has been 
found advisable to provide at least three 
separate adjustments by which the operator 
can tune the receiving circuits to the desired 
wavelength. These three adjustments, for 
example, might comprise the following : 
(1) an adjustment to tune the aerial; (2) 
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to tune the secondary or grid circuit of a 
valve ; and (3) to tune the anode circuit of 
this valve. 

A receiving set with three such 
adjustments is difficult to operate, as it is 
obvious that one operator cannot make 
these three adjustments simultaneously. 
Accordingly, the Western Electric Company 
(Patent No. 221,868) have designed a 
receiver in which the knobs for making two 
or more adjustments are so associated with 
each other that the actuation of one knob 
will cause movement of the knobs соп- 
trolling one or more of the other adjustments. 


DOO 0 


Fig. 3. А three-valve receiver having three tuned 
circuils arranged for easy operation, 
This is effected by providing a small bolt, 
which may be moved to lock the knobs 
together. One arrangement is shown in 
Fig. 3, where the grid and anode circuits 
are tuned by variable condensers, the 
condensers being operated by knobs А and В. 
When it is required to tune the set to any 
desired wavelength, bolt C is depressed, and 
the two knobs, D and A actuated until the 
signals to be received are heard in the 
receiver. To obtain a fine adjustment, the 
bolt C is withdrawn from knob A, and 
knobs A and B are then operated separately 
until the signal is heard with the greatest 
strength. 
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THE SUPER-HETERODYNE RECEIVER 


AN ACCOUNT OF ITS ORIGIN, DEVELOPMENT AND SOME 


RECENT IMPROVEMENTS .* 


HE invention of the super-hetero- 
dyne dates back to the early part 
of 1918. After much experimental 
work an eight-valve set was con- 
structed, consisting of a rectifier, a separate 
heterodyne oscillator, three intermediate 
frequency amplifiers, the second rectifier 
and two low frequency stages. The 
intermediate frequency stages were coupled 
by tuned aircore transformers adjusted for a 
frequency of about 100,000 cycles, with an 


FREQUENCY 


JSTAGES OF INTERMEDIATE 
AMPLIFICATION 


The arrangement of this circuit is given in 
Fig. І. It gave satisfactory results, except 
that the inclusion of a regenerative control 


on the intermediate frequency amplifier made 


skilled handling necessary, as the adjustment 
of the frequency of the oscillator changed the 
plate current of the detector valve, and this 
in turn varied the resistance which that valve 
introduced into the amplifier and upset the 
regenerative adjustment. 

For the purpose of determining the results 


Fig. 1. An explanatory diggram of onc of the earliest supor-helerodyne receivers. 


TO OSCILLATOA 


adjustment for controlling the regeneration. 
The amplification of voltage measured at the 
input of the second detector with the amplifier 
just below the oscillating point was equivalent 
to a radio-frequency amplification of 500. 
ж” Described by Edwin Н. Armstrong іп а paper 
read before the Institute of Radio Engineers, New 
York, March 6th, 1924. 


- 


which can be obtained by pushing the 
method of super-heterodyne reception to the 
limit, а  resistance-coupled intermediate 
frequency amplifier consisting of five valves 
having a high amplification factor was 
constructed. 

The voltage amplification of the five stages 
was probably between 5,000 and 10,000 fold. 
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While greater amplification could have been 
obtained; the sensitivity of a set composed 
of a two-valve frequency converter, a five- 
valve intermediate frequency amplifier, a 
detector, and one stage of note magnification 
was such that on a 3-ft. loop, the sole 
criterion of reception was simply whether 
the signal was stronger than the atmospheric 
disturbances. eg 
With the coming of broadcasting, and 
with the increase in the па stations 
and the consequent interferefite, the super- 
heterodyne began to take оп а new 
importance, an importance which was based 
not on its superior sensitivity nor on its 
selectivity, but on the great promise which 
the method offered in simplicity of operation. 
This solution lay in the construction of an 
intermediate frequency amplifier which would 


amplify a given frequency, and a band 


5,000 cycles above and below it, and which 
would cut off sharply on either side of this 


Fig. 2. One arrangement in which the valve performs 
a double function, 


desired band. To determine just what could 
be accomplished on these lines, a set giving 
the maximum usable sensitivity and selec- 
tivity was constructed. A high frequency 
stage (untuned transformer), a rectifier, an 
oscillator, a three-stage iron core transformer- 
coupled intermediate frequency amplifier, 
designed to cover a band of 20,000 to 30,000 
cycles, a second detector, and two stages of 
low frequency amplification were employed. 
The receiver is shown (without the low- 
frequency amplifier) in the accompanying 
illustrations. 

То prevent the intermediate frequency 
amplifier from oscillating each stage was 
shielded. The use of a high frequency 
stage before the first detector possesses the 
advantage that the reaction coil may be 
coupled with the detector valve circuit 
instead of the frame aerial circuit. The 
results obtained with this receiver were as 
follows. On a 3-ft. frame aerial, the factor 
determin ng the reception of the station was 
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solely whether the signal strength was above 
the level of the atmospherics.. Theselectivity 
was such that stations which had never been 
heard before on account of interference from 
local stations were received without a trace 
of interference. While the performance of 
the set was much superior to any other 
receiver, the cost of production and main- 
tenance was prohibitive. 

It has been apparent ever since the 
question of the application of the super- 
heterodyne to broadcasting has been con- 
sidered, that there were too many valves 
performing a single function which were 
quite capable of performing a double one. 
The most outstanding example is that of 
the separate heterodyne oscillator. Two 
tuned circuits were therefore connected to 
the oscillator, comprising a simple circuit 
tuned to the frequency of the incoming 
signal, and a regenerative circuit adjusted 
to oscillate at such a frequency that the 
second harmonic of this frequency, beating 
with the incoming frequency, produced the 
desired intermediate frequency. The circuit 
is shown in Fig. 2. 

Referring to this diagram, circuit A is 
tuned to the incoming signal, circuit В 15 
tuned to one-half the incoming frequency, 
plus or minus one-half the intermediate 
frequency, and circuits C and D are both 
tuned to the intermediate frequency. The 
operation of the system is similar to ordinary 
self-heterodyne action. 

By reason of the asymmetrical action of 
the valve, there are created in the circuits a 


Fij.3. The first valve amplifies the incoming signal 
and the intermediate frequency signal and the second 
valve is the second harmonic oscillator, 
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variety of harmonics. . The second harmonic 
combines to produce beats with the incoming 
signals of the desired intermediate frequency. 
The valve rectifies them to produce the 


to oscillations of various frequencies, and 
in addition prevents the reception of long 
wave signals by the intermediate frequency 
amplifier. 


desired intermediate frequency, and through 
circuits C and D the new frequency is 
supplied to the amplifier. 


As circuits À and B are tuned to frequencies 
differing by approximately roo per cent., a 
change in the tuning of one has no appreciable 
effect on the tuning of the other. This 
arrangement solved the oscillator problem, 
and іп addition practically eliminated 
radiation. 


The next step in the reduction of the 
number of valves was to make the radio- 
frequency amplifier perform the function of 
amplifying the intermediate frequency as 
well. The general arrangement of the circuit 
employed is shown in Fig. 3. 


The signals received by the loop aerial 
are amplified at radio frequency by the 
first valve and applied to the grid of a 
second harmonic oscillator by means of 
an untuned radio-frequency transformer. 
The combined signalling and heterodyning 
currents are then rectified by the second 
valve, producing a current of the inter- 
mediate frequency, which is applied to the 
grid of the first valve, amplified therein, and 
passed to the second stage of the intermediate 
amplifier. 


A more practical arrangement for the 
circuit is shown in Fig. 4, where the secondary 
winding of the first intermediate frequency 
transformer is connected to the grid of the 
first valve in. parallel with the frame aerial. 
The parallel type of circuit eliminates a 
variety of reactions which would give rise 


Rear view of an early type of super-heterodyne receiver, 


The arrangements just described were 
incorporated in a receiver which measured 
IS ins. x IO ins. X IO ins, and was com- 
pletely self-contained, the batteries, frame 
aerial and loud-speaker mechanism being 
enclosed in the box. 

The possibilities of this type of receiver 
were recognised by the Westinghouse Elec- 
tric and Manufacturing Company, the 
General Electric Company, апа the 
Radio Corporation of America, who placed 
the invention in a commercial form. Many 
improvements and some new ideas of 


Fig.4. А more practical circuit than that of Fiq.3. 


designs have been introduced. In the final 
instrument an additional stage of low 
frequency amplification was added in order 
to ensure operation within steel buildings. 
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TWO REFLEX REINARTZ CIRCUITS. 


Two circuits are described, one having a crystal detector and the other 
a valve detector. 


Ву Н. С. EXEL, B.Sc. 


N The Wireless World and Radio Review 

for May 13th, 1922, a full description 

of a simple Reinartz circuit was given, 

and in the issue for the following July 8th 
the addition of one stage of H.F. 
amplification was described. 
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A reflex Reinartz receiver employing a 
crystal detector. 


Fig. 1. 


It occurred to the author that L.F. 
amplification could be obtained by using a 
reflex or dual circuit, thus extending the 
use of this most selective method of tuning. 

Two circuits weretried out, the first (Fig. 1) 
using crystal rectification and the second 
(Fig.2) usinga valve detector, both operating 
successfully. The latter circuit, using two 
valves, gave trouble at first owing to oscilla- 
tions being set up which were just within 
audible frequency, and seemed very similar 
to the Armstrong oscillations in the super- 
regenerative circuit. These were apparently 
due to the winding of the L.F. transformer 
in the grid circuit of the first valve shunted 
by a condenser, and that in the plate circuit 
of the second valve, and were eliminated by 
careful design of the choke (C), Fig. 2. 


TUNER. | | 
The aerial coil (BD) is a continuation of 
the grid coil (AB). For tuning up to about 
500 metres 50 turns of No. 20 D.C.C. wire 
are wound on a 3in. diameter former, 
tappings being provided for by baring a 
short length of wire and twisting into a loop, 
to which the lead to the contact stud is 
subsequently soldered. Tapping points are 
arranged for after то, 20 and 50 turns have 
been wound on, the final point being B 
(Fig. 1), and this is taken to a terminal on 
the panel on which the completed coil is 
mounted. The winding is continued past 
B for ro more turns, tappings being taken 
from each turn. The reaction coil is then 
wound on the same former, starting imme- 
diately after the finish of the aerial coil. 
If the one-valve and crystal circuit is used 
(Fig. r) the reaction coil is wound in the 
same direction as the aerial coil, but if the 
two valves are to be employed (Fig. 2) its 
direction is reversed, or else the connections 
of the reaction coil are made in the opposite 

way to that shown in the diagram. 
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Fig. 2. In this reflex Reinartz receiver a valve 
detector 18 used. 


0 


248 THE WIRELESS WORLD AND RADIO REVIEW November 19, 1924 


Thirty turns of No. 20 D.C.C. wire are suffi- 
cient, and the coil is tapped at 10, 20 and 30 
turns. A former for the whole {tuner and 
reaction coil about 54 ins. long, will be 
necessary, and when wound may be mounted 
behind an ebonite panel 6ins. by 6ins., 
fitted with three switches and contact studs. 
One ten-point switch for the aerial coil, a 
three-point switch for the grid coil, and 
a four-point switch for the reaction coil. 


ANODE COIL. 

A decided advantage is gained by winding 
this with thick wire and employing a 
small tuning condenser. The maximum 
capacity should not exceed 0-0002 micro- 
farads, and for tuning over the broadcast 
range the following coil will serve. Ninety 
turns of No. 20 D.C.C. wire are wound on a 
3ins. diameter former, and tappings are 
taken at 45, 60, 75 and 9o turns. The coil 
may be mounted on a panel with two 
terminals and a four-point selector switch 
to accommodate the tappings. 


CONDENSERS. 

As given in the diagrams, а 0-00075uF 
condenser is used for reaction, a 0:0005 pF 
to tune the grid circuit, and а 0-0002mF for 
the anode circuit. 

It would undoubtedly be better to use a 
smaller condenser across the grid circuit, 
and a correspondingly larger grid coil, but 
this would, of course, alter the reaction 
effects, and in all probability it would in that 
case be found better to alter also the size of 
the reaction coil and condenser. The former 
values were, however, used in the author's 
circuit and proved satisfactory, so were 
unaltered. 

In the crystal detector circuit (Fig. 1) no 
condenser should be used across the primary 


of the L.F. transformer or the 'phones, as 
the H.T. is supplied in shunt. If condensers 
are used the impedance will be insufficient 
to choke back the H.F. oscillations, and it 
will be difficult to make the circuit oscillate. 

In the two-valve circuit, however, the 
telephones are in a circuit where Н.Е. oscilla- 
tions may be bye-passed by а 0-002uF 
condenser across them. In the latter circuit 
the о:оо2:Е condenser across the secondary 
of the І.Е. transformer, 4.6., in the grid 
circuit of the first valve, may be reduced in 
size with advantage in many cases, and 
possibly a condenser as low as o-ooo3uF 
may be found satisfactory. 


CHOKE C. 

This component is of high importance in 
this particular circuit on account of oscilla- 
tions just within audible frequency which 
are liable to be set up. A telephone ear- 
piece and a L.F. transformer secondary 
were tried and found to be not very 
successful. 

A suitable choke may be made by winding 
3 ozs. of No. 40 gauge wire on a core of iror. 
wires $ in. in diameter and about 6 ins. long, 
the winding occupying 2ins. in the centre. 
When the winding is completed the ends are 
brought to terminals, and the iron core 
wires bent back round the winding as in a 
hedgehog transformer. 

Hard valves are used with normal H.T. 
A perikon crystal detector wil be found 
satisfactory, as it is sensitive and has the 
advantage of stability. Zincite-bornite 
is a good combination. 

It will be found when using this circuit, 
that interference from local broadcasting can 
be eliminated, and the freedom from other 
extraneous noises, such as atmospherics, 15 
remarkable. 


ST. DUNSTAN’S NINTH ANNUAL REPORT. 


The two outstanding impressions left by a 
perusal of the Ninth Annual Report of St. Dunstan’s, 
are, firstly, the splendidly permanent effects of the 
work undertaken by the Organisation on behalf of 
the Empire’s war-blinded men, and secondly, the 
efliciency and business-like character of the 
administration. 

There is very clear evidence on reading this 
detailed Report of past achievement, present 
endeavour and future responsibilities, that St. 
Dunstan’s work is far from finished yet. It will 
probably come as a shock to many of us who were 


inclined to regard the work of St. Dunstan's аз 
necessary only during the years of war, to learn 
that since the Armistice over six hundred men 
have been admitted to St. Dunstan’s care and 
training. 

The Council are to be congratulated upon showing 
а small balance on the right side. But it is pointed 
out that this position has only been rendered 
possible by the exercise of the most rigid economy 
and unremitting effort, no less than nine-tenths of 
the yearly income needed having to be raised by 
appeals to the public. 
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The Third Annual Chicago Radio Show, repre- 
senting one hundred and eighty leading American 
manufacturers, besides English, French, Italian, 
German and Japanese, opened on November 18th. 

ЕЗ ж ж ж 


Transmission of pictures by telegraph and 
wireless bas been introduced as a branch of study 
at the Berlin Technical High School. 

& s * Ld 


The Marconi Company announces а reduced 
tariff for wireless messages to Australia on and 
after December lst. 

$ e г * 
. The British Broadcasting Company celebrated 
its second birthday on Friday, November 14th. 
* * * * 


BROADCASTING FROM BELGRADE. 


The English Sports House at Belgrade advises 
us that the local broadcasting station transmits 
concerte every Tuesday, Thursday and Saturday 
from 5.45 to 6.45 p.m. (G.M.T.) on a wavelength 
of 1,650 metres. 


SPANISH BROADCASTING PROGRESS. 


The new Barcelona broadcasting station has been 
allotted the call sign EAJL and isat present testing 
on 325 metres with a power of 100 watts. The 
times of these transmissions are 6 to 7 p.m. and 
9 to 11 p.m. Regular programmes will shortly 
commence with the broadcasting of operas from 
the Liceo Theatre in Barcelona. 


NEW FRENCH BROADCASTING STATION. 


French listeners remote from Paris have recently 
been bewailing the fact that, beyond the indifferent 
reception from the Parisian stations, they are 
unprovided for in the matter of broadcasting. 

Those in the south-west parts of France will 
soon have their troubles removed, for a new broad- 
casting station is to be established at Agen, in the 
Department of Lot-et-Garonne, to operate on a 
wavelength of 300 metres. Official permission to 
erect the station is expected very shortly. The 
suggested power of 200 watts is somewhat low, but 
it is probable that this will be increased if public 
demand is forthcoming. 


AUSTRALIAN SHORT WAVE SIGNALS 
HEARD. 


What appears to be the first report of the recep- 
tion of short wave amateur transmissions from 


Australia has been sent to us by Mr. W. J. Randell 
(G 6UD) of 104 Talbot Street, Nottingham. At 
7.45 a.m. on November 9th, states our correspon- 
dent, a faint C.W. station was heard calling CQ de 
A 8GZ on a wavelength between 75 and 80 metres. 
The station was heard a few minutes later, but 
was jammed by U ICMP. 

A further interesting report has reached us 
from Mr. F. Walker, of Walton-on-Thames, who 
at 6.35 on the evening of November 12th, heard 
the Australian short wave station A 2ME. Although 
the complete message was not heard, it was signed 
" Fisk," and addressed to ICCN. The signals 
reached à maximum intensity of about R6 at 
7 p.m., on a receiver consisting of a detector and 
one note magnifier. lt is, however, probable that 
А 2МЕ was using much greater power than is 
customarily used by amateur transmitters. Of 
considerable importance is the fact that good 
reception was obtained at 7 in the evening, exactly 
а twelve hours’ difference from the time when 
amateur communication with New Zealand has 
been most successful. From this it would appear 
that darkness over half the globe between the 
communicating stations is essential, though whether 


. it be east or west does not matter. 


The first Cheshire amateur to effect two-way 
communication with New Zealand is Mr. H. 
Williams (2 JF) of Wallasey, who successfully 
worked for a period of tventy minutes with Z 4AG 
on the morning of November 10th. 

New Zealand 4 AA was heard by Mr. E. Shackle- 
ton of Leeds at 6.58 a.m. (G.M.T.), оп Novem- 
ber 9th, working on 93 metres. - 


WIRELESS FOR LEPER COLONY. 


The leper colony on the Island of Culion, in 
the Philippines is shortly to be linked to the outer 
world by wireless. A receiving set, presented by 
an electrical company, is being installed. 


PROFESSOR BRANLY DECLINES BIRTHDAY 
CELEBRATIONS. 

Those familiar with the temperament of Pro- 
fessor Edouard Branly were not surprised by the 
news that he had declined the proposal for the 
celebration of his 80th birthday with a banquet. 
The famous French radio pioneer intimated that 
be never dines out. 
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Mr. Godfrey С. Isaacs, who has resigned the Manag- 
ing-Directorship of the Marconi Companies. 


AN IMPORTANT RESIGNATION. 

It was officially announced on November 13th 
that Mr. Godfrey Isaacs, for reasons of ill health, 
had been compelled to relinquish the Managing 
Directorship of Marconi’s Wireless Telegraph Co., 
Ltd., and the Marconi International Marine Com- 
munication Co., Ltd., a position which he had 
held with distinction for fifteen years. The Com- 
panies will continue to have the benefit of his 
services in a consultative capacity. We feel sure 
that our readers will endorse our hope that Mr. 
Isaacs’ recovery will be rapid and complete. 

Mr. Isaacs is succeeded by the Rt. Hon. F. G. 
Kellaway, who joined the -board of the Marconi 
Company in November, 1922. Mr. Kellaway will 
be remembered as the Postmaster-General who 
was responsible in 1922, for the institution of 
broadcasting, and for the drawing up of the agree- 
ment between the Post Office and the British 
Broadcasting Company. 


EIFFEL TOWER SHORT WAVE TESTS. 

Although the series of short wave tests from the 
Eiffel Tower have been temporarily suspended, 
the meteorological transmissions on 115 metres 
are being maintained at the following times 
(G.M.T.) : 

2.20 p.m. Le Verrier bulletin. 

11.0 p.m. Maury bulletin. 

4.0 a.m. Repetition of Le Verrier and Maury 

bulletins. 


The Rt. Hon. 


NOVEMBER 19, 1924 
ZURICH ASKS FOR REPORTS. 


A Swiss broadcasting station which is worth 
an attempt to hear is Zurich. It has already been 
picked up in London with detector and L.F. This 
station transmits nightly from 8.15 onwards on 
650 metres, and employs a power of 500 watts. 
The announcements are made in German, and re- 
ports, which are welcomed, should be addressed to 
Radiogenossenschaft, Zurich, Switzerland. 


M. LEON DELOY’S SUCCESS. 


M. Léon Deloy, of Nice, reports that he has 
now successfully worked with a New Zealand 
amateur. On October 30th, at 6 a.m. after com- 
municating with Mr. Carlos Braggio (DA8 ex СВЗ), 
M. Deloy made his first attempt to call New 
Zealand. He was immediately answered by two 
New Zealand stations, but owing to bad receiving 


conditions in France he did not hear their replies, 


which were passed on to him later by M. Menars 
(F8FJ), of Le Blancat. 

On the following morning, however, successíul 
two-way communication was established with 
Z4AK, who reported M. Deloy's signals as strong. 
The New Zealander's transmission was &lso good 
but signals faded, until at 7.4 a.m. they were 
indistinguishable. 

M. Deloy points out that Nice is further away 
from New Zealand than the whole of Great Britain 
and the rest of France, the distance being actually 
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departments. 


F. A. Kellaway, who succeeds Mr. 
Isaacs, has had a wide experience in Government 
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A novelty of the Lord Mayor's Show this year was the broadcasting of a description of the procession by 


onlookers. 


John Henry was one, and he is seen on the left in our photo, in a room overlooking Northumber- 


land Avenue, down which the Lord Mayor passed. 


11,220 nautical miles. М. Deloy's success is not 
surprising, for it wil be remembered that he 
was the first European amateur to get in touch 
with America. 


LONGITUDE BY WIRELESS. 

A scheme to ascertain by wireless whether the 
world's longitudes are trustworthy, is being under- 
taken by General] Gustav Ferrié, Chief of Radio 
Communications of the French Army. 

Interviewed by our Paris correspondent, General 
Ferrié said that leading scientists have long sus- 
pected & certain error in the longitudes of the 
world, especially since the discovery of latitude 
variations caused by the erratic motion of the 
Poles. The great difficulty in checking longitudes 
has always been the small unavoidable variation 
in ship’s chronometers. This trouble it is hoped 
to overcome by a chain of wireless stations. The 
original intention had been to operate with three 


stations, one on the American Pacific coast, опе іп. 


China and one on the Mediterranean, but this 
number was found insufficient and plans are 
therefore delayed until an adequate number is 
available. This interesting research will probably 
commence in the winter of 1925. 


RADIO AND RUM SMUGGLERS. 
_ Wireless warfare is taking place in American 
waters owing to the action of the United States 


Coastguard Service in equipping 475 vessels with 
radio apparatus to combat the *''bootleg " rum 
fleet. 


Many of these illicit craft are fitted with efficient 
wireless installations, by means of which thev are 
able to communicate with smugglers on the coast. 
The aim of the U.S. authorities is to intercept these 
messages, with results that should make America 
drier still. 


THE AERMONIC VALVE HOLDER. 


We regret that in our description of the Aermonic 
Valve Holder on page 138 of our issue of October 
29th, the name of the manufacturer was inad- 
vertently omitted. This useful component is a 
product of Messrs. V. R. Pleasance, of 60 Fargate, 
Sheffield. 


CKAC, MONTREAL. 


Ап interesting photograph appeared in our last 
issue showing the organ in the studio of СКАС, the 
famous broadcasting station of “Га Presse,” at 
Montreal. This photograph was kindly supplied 
through the courtesy of the Internacional Ido- 
Radio-Klubo, to whom acknowledgment should 
have been made. This society is the interna- 
tional organisation of Ido-speaking amateurs. 
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Radio Society of Great Britain 


An ordinary general meeting of the Society will 
be held at 6 p.m. (tea at 5.30), at the Institution 
of Electrical Engineers, Savoy Place, W.C.2, on 


Wednesday, November 26th, when Mr. L. B. 
Turner, M.A., will deliver a lecture entitled: 
“ Wavemeters.”’ 


T. AND R. NOTES. 

The transmissions.of the Canadian amateurs are 
now rapidly growing in number, a welcome fact, for 
except CIAR, little activity has been apparent 
from them. 

Our old friend 2 BG of Montreal, asked me 
to inform British transmitters that the Canadian 
second district are very anxious to test with us, 
-and will work on 70-80 metres. I replied that че” 
were all anxious to work the Canadian 4th and 5th 
districts, and gave him our wavelengths and times, 

The American 4th district stations now come in 
very well on 70-80 metres, and a newcomer, 4 QF, 
puts out a very good signal. Doubtless our members 
are ambitious to work the New Zealanders, but 
they would be well advised not to lose sight of the 
fact that the period of audibility of their signals 
is getting later every day, owing to their fast 
approaching summer and longer days. 

We have yet to work the 5th, 6th and 7th districts 
in America, for although one of our members 
claims to have worked a 6th district station, we 
must await confirmation of this. 

A member also reporte having worked Ul CMP 
on about one watt with an ordinary R valve. 
This seems indeed a record, and let us hope that 
confirmation follows! А report has also been 
received that 2 SH was received in Johannesburg 
in September. Also a cable has come to hand 
stating that Finnish 2 ММ was received in Urdar- 
band, India, on the 7th of November, at 2330 
С.М.Т. І have accordingly cabled that our 
members will transmit every Wednesday at 2330 
G.M.T. Please note this. Wavelengths should be 
between 90 and 120 metres. 5 MO reports reception 
of Australian 2 AJ, 2 AL, and N.Z. 4 AA between 
7 and 7.30 p.m., and members are requested to 
keep watch at these hours. 

In conclusion, members who wish to carry out 
special tests should send me particulars, when 
I shall be happy to arrange for co-operative tests 
with other members. 

G. MARCUSE. 
(Hon. Secretary, T. and R. Section, 
Radio Society of Great Britain). 
November, llth 1924. 
s * % % 

A series of elementary lectures on “ Magnetisin 

and Electricity ° is being given before the Tottenham 


N AMONG THE 


—— 


SOCIETIES. 


Wireless Society by Mr. Usher. In the first lecture, 
given on October 20th, the properties of natural 
and artificial magnets were dealt with, together 
with magnetic fields, induced and electro-magnetism. 
Many interesting experiments were performed, 
illustrating the various points raised. 

* * * * 


Members of the Borough of Tynemouth Y.M.C.A. 
Radio and Scientific Society recently enjoyed an 
excellent paper оп “А Universal Three-Valve 
Receiver,” by Mr. G. J. S. Littlefield, L.D.S. 

A minute description of the instrument was given, 
and the lecturer interestingly explained the theory 
of the set, from the moment the oscillations are 
received on the aerial until the audible signals were 


heard in the telephones. 
Е % * ж 2 


Wavelength, and mathematical data for cal- 
culating the length of wire necessary for oorrect 
tuning were the subjects of study at a recent 
meeting of the Brockley and District Radio Associa- 
tion, when this branch of research was interestingly 


dealt with in & paper by the President, Mr. B. 
Hughes, M.I.B. 


After some instructive demonstrations of aerial 
oscillations, the lecturer explained the formula for 
calculating the inductance and capacity required 
for a given wavelength. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 19th. 
Edinburgh and District Radio Society. At 8 p.m. At 117 George 
Street. Fifth General Meeting of Series. 
Tottenham Wireless Society. Practical Demonstration of Valves. 
Bristol and District Radio Society. Wireless Lecture No. 4. By 
d W. A. Andrews, B.Sc. 
Society, Peckham. At 44 Talfourd Road. Lectures: 
» Gas and Petrol Engines," * Carrier Current Telephony,” 


* Wired Wireless.” 
THURSDAY, NOVEMBER 20th. 

Bournemouth and District Radio and Electrical А 
At Canford Hall, St. Peter’s Road. “Valve Manu- 
facture " (Illustrated). By Mr. F. E. Goldup, of Mullard Radio 

alve А 

Luton Wireless Society. At spe At Hitchin Road Bovs' 
School. Demonstration of igh Tensionless Circuits. By 
Mr, W. J. Banks, of the Bute Electrical Co. 

West London Wireless and Experimental Association. At the 
Belmont Road School, Chiswick, W.4. Lecture: “ Insulation 
Testing." By Mr. L. Shepherd. 

ыны » NOVEMBER 2151. 

Bristol and District Radio Society. At Comers Restaurant, High 

Social ео from 7 p.m. onwards. 

Sidcup and District Radio At 8 pm. At Sidcup 
Grammar School. Opening Mecting. Demonstration of Coil 


Winding. 
TUESDAY, NOVEMBER 25th. | | 
Leicestershire Radio and Scientific Socety. At the Y.M.C.A. 
Lecture: "Simple Radio Measurements.” By Mr. Cyril Т. 
Atkinson, А.1.К.Е. 
Radio Society of At 8 p.m. At the Literary and Scientific 
Institute. Lecture: ‘Coils for Short-wave Reception." Ry 
Mr. J. H. Reeves, M.A. 


At 7 p.m. 
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AMERICAN BROADCASTING STATIONS IN 
THE TESTS. | 


With the object of helping readers to identify 
the American stations participating in the Trans- 
atlantic broadcasting tests during the last week 
of November, we append a list of the more powerful 
stations in America. Besides these a number of 
the lesser stations will also take part. 

KDKA Westinghouse Electric and Manu- 
facturing Co., E. Pittsburg, Pa., 326 
metres. 


KFKX Westinghouse Electric and Manu- 
facturing Co., Hastings, Nebraska, 
285 metres. 

KGO General Electric Co., Oakland, Cali- 
fornia, 312 metres. 

KUVQ Kreetan Co., Johnswood, Drummond I. 
Mich., 450 metres. 

KYW Westinghouse Station, Chicago, Ill., 
536 metres. 

WBAP Star Telegram, Fort Worth, Texas, 
476 metres. . 

WBZ Westinghouse Electric and Manu- 
facturing Co., Springfield, Mass., 337 
metres. 

WEBH Edgewater Beach Hotel, Chicago, Ill., 
370 metres. 

WGN Chicago ‘Tribune, Chicago, Ill, 370 
metres. s 

WGY General Electric Co., Schenectady, 
N.Y., 380 metres. 

WNYC Dept. of Plant and Structures, New 
York., 526 metres. 

WSAI U.S. Playing Card Co., Cincinnati, 
Ohio, 309 metres. 

WTAM Willard Storage Battery Co., Cleveland, 


Ohio, 390 metres. 
The powerful Canadian station, CKAC, owned 
by “Га Presse," Montreal, will also participate, 
operating on 426 metres. 


FOUR BROADCASTING BOOKS.* 


The romance of the origin of broadcasting in 
Britain forms the preliminary theme of Mr. Reith's 
stimulating book. In the opinion of the author, 
broadcasting is only in its infancy, both as to its age 
and its possible influence on civilisation. Perhaps 
the most absorbing part of the book is that in which 
are discussed the educational, political, literary 
and religious possibilities of the new art. Will it 
have to develop its own news agency? This 
admirable volume supplies the reader with informa- 
tion and suggestions, and asks for his help, so that 
broadcasting may make the maximum апа best 
contribution to life. 

In the pages of “ From My Window," many 
listeners will recognise the pleasantly intimate 


*'" Broadcast over Britain." By J. С. W. Reith, 
Managing Director of the B.B.C. (London : Hodder 
ж Stoughton, Ltd., 231 pages. Price 6s. net.) 

" From My Window." By “ Philemon.” With 
& foreword by J. C. W. Reith. (London: Hodder & 
Stoughton, Ltd., 255 pages. Price 3s. 6d. net) 

“ Hullo Boys," and ‘ Hullo Girls." Two new 
Children's Annuals (London: Cecil Palmer, 49 
Chandos Street, W.C.2. Published by courtesy of 
the B.B.C. Price 3s. net each.) 
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talks broadcast weekly from 2 LO by that intriguing 
personality “ Philemon." Sane and helpful, without 
being sanctimonious, these talks cover a wide 
vista of human experience, revealing a breadth оѓ 
vision not often encountered in the world to-day. 

The uncles and aunts of the B.B.C. are to be 
congratulated on the appearance of their two new 
annuals, for boys and girls respectively, published 
by Mr. Cecil Palmer. The miracle of these books 
is their price, for it is difficult to understand how, 
for the modest sum of three shillings, it has been 
possible to produce such an artistic conglomeration 
of everything likely to delight a child. They can 
be warmly recommended as Christmas gifts. 


Glasgow (September zoth to Octo 
French: 8 BN, 8 


г 6th). 
CA, T 8 Ем, 8 EU, 801, 8N8, 8 ОМ, 


LOOA, OBU, , . 
ә БА, 3 ХО, YA40, 4XZ, 4858, 1СВЮ, W2, 


British: 9JF, 900, 2 9 В, 2XG, 2 XY, 977, 5ВТ, 
5 FS, БІР, 5138, БМА, 5 NW, БОЁ, 5RO, 582, 6 ОМ. 6 MP, 
6UD, 6XG, 6XX. French: 8BN, 8BRG, 8DA, 8DI, 8 EN, 
8 ÉU, 8РА, 888, 8 WL, 8 82M, 8 ZN, 872. Danish: 
7 ЕС, 7MZ, 7 ОР. 7ZM. German: 4 ВК, 4C2, 408, 468, 
4 YZ. Finnish: ЕМІ НА, FN 3 NB, FN 2 NM. Swedish: SMZN, 
SMZQ, SMZV, SMZY, Dutch: OBA, OBQ, OGA, OMS, 
OMN, ORW, OSS, ОХА, OXP. Italian: 1¥FP, 10Т, 1NA. 
Various: 8NB, UFT2, PI, 32Р. (Borge Jorgensen.) 


Sheffield (October 11th and 16th, on 80 to 150 metres.). 
8 СА, 8 СМ, 8 DD, 8 DP, 8GF, 8GI, 8 GL, 


French ; 
8JBL, 8PA, 8 VV, 8 XH. Dutch: OBA, OIL ОКИ, OMS, ORE. 
Swedis SMZV 


. Finnish: FN 2 NM, FN 8 NB. German : 
7 ЕС. Various: 8DAX, B7. 

(Leonard H. Crowther, 2 LH). 
Weybridge (September 21st). 


French: 8DT, 8RB. Dutch: OGC, ОМ). Danish: 7ZM. 
Unknown: IMO. (o—v—o.) (J. Е. Perrin, 5 ZN). 


Broadstone, Dorset (August 28th to September 14th), 

French: 8BG, 8 BN, 8B8, 8 ПР, 808, 8 ЕР, 8 FC, ЗЕН, 
8 FW, 8 ММ, 8PP, ЗОМ, 8SR, 8UU, 8WZ. Dutch: OMS. 
Various: IMT, 8 AD, 3 XO, 24 XY, MM. (1—v—r.) 

(J. F. Metcalfe, 2 AHX). 
Watford, Herts (during October. All below 150 metres). 

French: 


Danish: 7 ZM. Finnish: : 4 ALS. 

1 САК, 1 СС, 1 СЕР, 1 BGQ, 1 EN, 1 KC, 1 OW, 2 AGW, 2 
XS. Canadian: 1 DM, 1 DQ. Unknown: 

3 DAX. New Zealand: 


2 AC, 4 AA, 4 AG. G. W. Thomas, 2 AQK.) 


ANOTHER AUSTRALIAN HEARD, 
As we go to press a report reaches us that Mr. 
F. Walker, of Walton-on-Thames, has heard the 
Australian amateur 3 BQ transmitting on 93 metres. 
3 BQ was picked up at 6.50 a.m. on Friday, 
November 14th and continued to transmit until 


m 
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UNSOLVED PROBLEMS OF WIRELESS. 


Ву Е.Н. BaRFIELD, M.Sc. 


(Continued from page 218 of previous issue). 


т 


DISCUSSION. 


HE PRESIDENT, opening the discus- 
sion, said: І have to leave іп a few 
minutes, and if you do not mind I will 
break the rule and open the discussion, 
and then askMr.Courseyto take the chair. 
The lecturer has laid a great deal on the shoulders 
of the upper atmosphere. It seems to have to 
bear the blame or the credit for everything that 
happens. It is credited with helping us to get 
round the globe, and it is debited with producing 
night variations in direction finding. The upper 
atmosphere is, as a fact, a very useful thing to us; 
as useful as the lower atmosphere. For instance, 
it is the upper atmosphere which prevents the 
meteors reaching earth. If it were not for the 
upper atmosphere we should have a great many 


more meteors landing on the earth’s surface, or on . 


human beings or houses, than we do, and the earth 
would be a dangerous place to live on. In the same 
way, the upper atmosphere keeps us from hearing, 
in wireless receivers, the atmospherics, as we call 
them, that would come from the sun and which 
would get through the upper atmosphere if it were 
not conducting. І think anyone with a little 
imagination can realise what might happen when 
they see pictures of these enormous prominences 
which are shot out of the sun. Prominences are 
being shot out daily, and the gases of which they 
are composed are highly incandescent and ionised, 
and they leave with enormous speeds far greater 
than matter is ever made to move on this earth. 
The friction and the ionisation must be enormous, 
and I think you will agree with me that the electrical 
discharges must be on the same enormous scale. 
Consequently, electric waves must be coming from 
the sun in the way of disturbances to wireless 
telegraphy, and probably would reach us in great 
force if the upper layers of the atmosphere were not 
conducting enough to prevent them penetrating 
them. I am only adding to the burdens of the 
upper atmosphere by suggesting these things. 
The other things which the author has suggested 
I imagine most of us agree with broadly. Не spoke 
first of signals getting round the globe. Of course 
that would be impossible by aid of mere diffraction of 
therays. You have to invoke theupper atmosphere, 
the ionised layer in the upper atmosphere, to 
enable us to understand that phenomenon at all. 
Then, to understand the next phenomenon, the 
difference between day and night, you have to 
invoke still another phenomenon, and I myself, in 
various publications, have suggested that the layers 
below the ionised layer—below the Heaviside layer, 
which, we assume, is permanently ionised—are 
ionised by the sun daily and de-ionised every night. 
Hence the waves, especially the short waves, find 
difficulty in travelling in the day. When these 


layers become de-ionised at night, the Heaviside 
layer is exposed to the earth and the short waves 
especially can run about, so to speak, underneath 
the ceiling quite freely. The third problem was 
directional finding errors at night. Some people 
have suggested that the Heaviside layer is rather 
corrugated, or bent. I have forgotten who it was 
once suggested in this room that it was rather like 


‘playing billiards on a bumpy billiard table, the 


billiard table being upside down—the Heaviside 
layer—and the balls being the rays. That, how- 
ever, is nothing like a sufficient explanation, and 
much more than that is wanted because, as a fact, 
the rays that are received seem to be polarised in 
different planes from the vertical plane in which 
the ordinary daylight signals are polarised, so that 
we want something that will twist or turn the 
plane of polarisation as well as reflect or refract, 
and that explanation has not been forthcoming 
yet, although, again, suggestions have been made 
that perhaps the motion of ions under the influence 
of the waves in the earth’s magnetic field may cause 
some of the trouble. The question of fading, again, 
the author blames the upper atmosphere for, 
probably quite justly. It does seem that masses 
of atmosphere may become electrified or ionised. 
When you get a portion of atmosphere without any 
of these banks of ionised air—a portion thousands 
of miles long, of course—then you get good signals, 
and when you get ionisation taking place in the 
space between two stations you get fading. I leave 
you to discuss this, and I will now ask Mr. Coursey 
to take the chair. 


Mr. С, С, Blake. 


One theory has occurred to me which has not 
been mentioned. It is a very old one, and I do 
not put it forward in any way as a complete solution. 
In 1899, when Nikola Tesla introduced what he 
called ‘‘ world-wave " telegraphy, he claimed to 
make the world an oscillator. In effect, the idea 
is this: that in true Hertzian wireless we have two 
oscillators insulated from the earth, while in the 
wirelees we now use we have in nearly every 
instance an earth connection and one aerial or 
oscillator. The idea then would be that the aerial 
acts as a large condenser and is charged up and 
discharged to earth suddenly, and causes, shall we 
say, wired wireless on the earth, independent 
altogether of the Hertzian radiation that takes 
place, and possibly to à greater extent. I do not 
know whether there is any use for this old theorv 
now. It would not, of course, account for fading 
in any way, or for the lightness and darkness effect 
and many of the things that require explaining. 
I believe that Tesla was led to this idea one day by 
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observing а passing thunderstorm.* He was іп 
his wireless cabin listening-in when it came over, 
and he heard the storm getting nearer and nearer, 
then it passed away into the distance. He noted 
that as he listened the atmospherics at one moment 
sounded loudly, a period of time followed during 
which they faded almost entirely away, after which 
they again grew to a maximum. This process was 
repeated several times, and he concluded that the 
whole earth was oscillating electrically. As the 
storm travelled along the station alternately 
entered nodes and loops of the waves. 


Captain М. A. Ainslie. 

A point has occurred to me in connection with 
the phenomenon of fading. It does not seem to 
me necessary to postulate any serious irregularities 
in the Heaviside layer, certainly nothing that could 
be compared with * bumps " on the cushions of a 
billiard table. My idea is that possibly fading is 
mainly an interference effect. Тһе waves from a 
transmitting station would normally, assuming the 
Heaviside layer to be spherical, follow the shortest 
possible path, like light. They will also follow other 
paths if there are any extensive deviations from 
the sphere in the lower surface of the {Heaviside 
laver. I think, therefore, that it would be possible, 
without postulating any fundamental deformation 
of the Heaviside layer, that & slight deformation 
might set up, temporarily, a number of other 
possible paths for, the waves, in which case there 
might very easily, and probably would, be well- 
marked phase differences between the waves 
arriving by the various paths. This might easily 
cause interference at the receiving station, which 
might, according to phase, increase or diminish 
the intensity of the resultant wave. This effect 
might go through all its variations in a short time, 
and it seems to me that fading might conceivably 
be set down to something of this description. 


Mr. E. H. Robinson. 

There is one interesting theory which I think it 
would be a pity to ignore, and I think it is quite a 
new one. A week or two ago Professor Howe, in 
The Electrician, suggested a theory with regard to 
transmission which is extremely ingenious and at 
the same time very simple. Suppose you have a 
station at a certain point on the earth, and that 
station is sending out in all directions. Тһе waves 
spread out in zones very much like waves produced 
in water when you drop a stone in it, but the 
difference between the water analogy and Professor 
Howe's theory is this, that, if you drop a stone into 
a flat sheet of water, the waves go out and out 
and the intensity dies off continuously. Assuming, 
as has been pointed out to-night, that waves 
travelling round the earth are contined to a spherical 
shell between the surface of the earth and the 
effective level of the Heaviside layer, they will take 
the form of zones spreading out from the source 
and following the surface of the earth with decreasing 
intensity as they expand. The maximum size will 
be at the equator, where the intensity will be a 
minimum. After they have passed the equator 
they will contract naturally, until at the Antipodes 
they will concentrate to a point again. It is 


ЕС He observed ‘the thunderstorm in 1899 and 
patented his method of “ world-wave ” telegraphy 
in 1905, 
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perfectly reasonable to suppose that the intensity 
there will be a second maximum. Professor Howe 
pointed this out some weeks ago, and said that on 
this theory you would expect the maximum intensity 
of the signals again at a point diametrically opposite 
on the other side of the earth to the transmitting 
station. I thought it would be interesting to bring 
that out in view of the fact that communication 
has been established with the Antipodes during the 
last few days. I am told by amateurs who have 
been connected with the work that at such times 
as they have been in communication with New 
Zealand, reception conditions for American signals 
have not necessarily been good. In fact, Mr. Hogg 
tells me that he has heard these New Zealand 
stations when the American stations could not be 
heard, and it is а significant fact that two-way 
communication has been maintained with New 
Zealand at a time when I do not believe that 
two-way communication has been established with 
the Argentine, though I believe the attempt has 
been going on for a long while. 


Mr. M. Child. 

As a matter of historical interest, I would like 
to point out that the theory that one would expect 
to find the maximum strength of signals at the 
Antipodes of a station—I am referring to long 
distance stations—was put before me by Mr. Glew, 
who is a very well known radiologist and scientific 
worker, I think in the year 1901. It was just prior 
to the time when Mr. Marconi was expecting to 
get his stations finished to test across the Atlantic. 
Mr. Glew told me that he thought that if we looked 
for the signals at the Antipodes of the transmitting 
station, we should be more likely to get them there 
than by just going across the Atlantic. Thus you 
see that these theories which are sometimes given 
to us by many people are not new in any way. 
Of course, I do not wish to cast any aspersion upon 
what Professor Howe has proposed; perhaps it 
was absolutely original. A matter that has not 
been brought out this evening is the fact that these 
long distances have been covered with such small 
powers, and the distances so covered seem to be 
increasing as the wavelength goes down. It is 
this short wave question that we have not heard 
very much about to-night. ] have heard of people 
receiving exceptionally strong signals with wave- 
lengths as low as 40 or 50 metres, and it would 
therefore appear that there is some definite ratio 
of increased signalling strength at night with a 
given distance, as the wavelength goes down, the 
primary power being approximately the same. 
I suppose that when we have carried on this long 
distance communication for a sutlicient length of 
time so as to enable us to collate some of these 
facts, we shall be able to determine & good deal 
more about the conditions necessary for satisfactory 
communication on exceedingly short wavelengths. 
Apart from that, we may be able to reproduce some 
artificial load. We may be able to introduce some 
artificial conditions under which we can test with 
waves of a few centimetres, and reproduce, as it 
were, if possible, our local conditions by means of 
laboratory tests on a scale which hitherto we have 
not been able to. Perhaps that is looking a Шз 
too far ahead, but it seems to me that when once 
we can make laboratory tests with extremelv 
short wavelengths, which we can get much more 
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under control, then we may be able to determine 
with a much greater degree of exactitude the actual 
conditions under which wireless waves are radiated 
and received over the whole surface of the"globe. 


Мг. Е, L. Hogg. 

It seems to me that recent work on short wave 
wireless telegraphy gives great support to the 
Heaviside layer theory, and also to the theory of 
Professor Howe. In that connection, however, 
it is interesting to note that we cannot communicate 


good many occasions, particularly іп certain 
localities. Possibly this also may be investigated, 
and it might be found that it is due to definite 
interference bands. The effect has not been 
noticed sufficiently long yet for any definite results 
to have been obtained. An interesting. point, also, 
is that the stations which have been working in 
New Zealand are all, I believe, within 300 miles of 
the Antipodes of England, and there is certainly 
only one other really high power station in New 
Zealand, which is a good many miles further away. 


THE NEW POSTMASTER-GENERAL, 


Sir W. Mitchell-Thomson, Bart., 


with California, for instance, and yet these signals 
reach the Antipodes. I have not seen Professor 
Howe’s theory myself, but I imagine that this 
theory is based on the waves travelling on the 
surface of the earth. Surely that could be extended 
to short waves travelling along the Heaviside layer. 
There is a point concerning interference bandg 
which might be investigated. There are 50 to 60 
metre stations using a pure D.C. supply with a 
master oscillator transmitter, and having a perfectly 
fixed wavelength without any possibility of varia- 
tion, such as those used by the Naval Research 
Department in the United States, whose notes sound 
as if they were using unrectified 25 cycle A.C. 
This hum does not appear always, but it does on a 


the recently appointed Р.М .G. 


But that has not been heard yet, although I should 
think it most unlikely that it has not been on the 
job on one of the five mornings on which communi- 
cation has been established up to the present. 
Time only will show, but I should not be surprised 
to find that we shall only be able to communicate 
with stations within à comparatively small area in 
New Zealand. I have had a letter from the North 
of England in which they say they cannot locate 
New Zealand up there. May be we are in some 
anti-nodal zone in which signals can be received 
from New Zealand, but that again is a matter which 
time alone can show. 

(The conclusion of the discussion will be included in 

our next issue). 


— M — 
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READERS PROBLEMS 


àbtébtatttttdasis, 


ПП. 


Readers desiring to consult the “ Wireless World ” 


Information Dept. should make use of the coupon 


A THREE-VALVE FRAME AERIAL RECEIVER. 


ITH careful adjustments, frame aerial 

receivers consisting of only two or three 
valves are capable of giving excellent results when 
used in conjunction with head telephones. It is 
not always necessary to use several stages of Н.Е. 
amplification with a frame aerial, and very good 
results have been obtained with a receiver of the 
type indicated in the figure bélow. 

Three valves are used, the first operating as a 
high frequency amplifier, the second as a detector, 
and the third as a note magnifier. Tuned trans- 
former coupling is employed between the H.F. and 


to be found in the advertisement pages. 


D.C.C. on a former 3 ins. in diameter, the search 
coil may consist of 10 turns of. No. 22 D.C.C. on 
а cylindrical former 2 ins. in diameter, mounted to 
rotate inside the reaction coil. A small basket сој 
having the same number of turns would do equally 
well for the search coil, and in this case the capacity 
between the two windings would be slightly reduced. 

To reduce hand capacity effects in tuning, it may 
be an advantage to earth the negative side of the 
L.T. battery. 

With & receiver of this type there should be no 
difficulty in receiving the transmissions from a 
main broadcasting station at distances up to 
75 miles. Within a radius of five miles of the 


A three-valve frame aerial receiver. 
3 


detector valves, with potentiometer control for 
the grids of both these valves. A reaction coil 
connected in series with the primary winding of 
the low frequency transformer is coupled to a 
small search coil in the frame aerial circuit. It is 
importent to notice the position of this search coil. 
Many beginners connect the variable condenser 
across the frame aerial, leaving the search coil out 
of the tuned circuit. The tuning condenser should 
be connected across the frame aerial and the search 
coil, which are connected in series. 

For the band of wavelengths between 300 and 500 
metres, the frame may consist of seven turns on a 
former 4ít. square. For best results the reaction 
coil will have a greater number of turns than the 
search coil, and the search coil may therefore be 
made the moving coil in the coupler. If the reaction 
coil is wound with from 50 to 100 turns of No. 26 


station it should be possible to work a small loud 
speaker. 


Fuse WIRES. 


READER asks whether it would be possible 
to use commercial gauges of wire for fusing 
currents as low as 0:2 of an ampere. 

The construction of fuses for currents of less 
than 1 amp. is a somewhat delicate matter. This 
will readily be understood when it is realised that 
No. 47 S.W.G. copper wire fuses with a current of 
l amp. For currents of less than 1 amp. it would 
be best to experiment .with narrow strips of foil, 
and it will be found that tin or lead foil will give 
vest results. Both these metals are very malleable, 
and can be rolled to thicknesses considerably less 
than :001 inch. The figures given below showing 
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the fusing current for round wires of various 
diameters may be found useful in obtaining an 
approximate idea of the cross section necessary 
for currente of less than 1 amp. А curve could be 
plotted from these figures, and the cross sections 
for currents below 1 amp. could be obtained by 
extending the curve. 


ғ 
Fusing current Diameter іп inches. 


in amperes. Copper. Tin. Lead. 
1 "0021. 0072 0081 
2 0034 “0113 “0128 
3 0044 “0149 “0168 


The thickness of wires for higher fusing currents 
may be obtained from the wire tables published 
by the London Electric Wire Co. & Smith's, Ltd., 
from which the above figures are taken. 


мт. YO 
M.F. VALVES 


TO АМООЕ OF 
ОЕТЕСТОЯ 
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conjunction with a frame aerial at a short distance 
from a broadcasting station. When difficulty is 
experienced in erecting an outdoor aerial, the 
problem can be solved in this way, provided that 
the distance from the station is not too great. 
We have ourselves had experience of satisfactory 
reception with an arrrangement of this kind at a 
distance of five miles from 2 LO. The directional 
properties of the frame are very marked, and it 
is important to rotate the frame until the best 
position for reception is found. For the band of 
wavelengths between 300 and 500 metres, a frame 
consisting of eight turns on a former 4 feet square, 
tuned with a 0:0005 uF condenser, will give 
satisfactory results. The crystal and telephones 
are connected across the frame aerial and condenser 
in the same way that they would be connected 
across the A.T.I. in an ordinary crystal receiver. 


PRINS | 
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А two-valve amplifier. 


A Two VALVE AMPLIFIER. 
HE connections of a two-valve amplifier 
suitable tor addition to a valve receiver are 
given above. — 44 ‘ 

It will be observed that the amplifier is connected 
to the receiver at four points. There are the plus 
and minus L.T. connections, and a single connection 
to the anode of the detector valve. If a reaction 
coil is used fin the receiver, the connection of the 
detector valve will be made through this coil. 
The H.T. supply to the detector valve is taken 
from the amplilier Н.Т. battery, and if a separate 
H.T. tapping is necessary for any H.F. valves in 
the receiver, it will be convenient to provide a 
separate Н.Т. through the amplifier used. 

Separate H.T. tappings are provided for each of 
the L.F. valves, and the three-pole change-over 
switches necessary under these circumstances have 
been included in the design. 


CRYSTAL RECEIVERS WITH FRAME AERIALS. 
T is not generally realised that good results can 
be obtained when a crystal detector is used in 


AERIAL INSULATION. 


CORRESPONDENT living in the country 
has written expressing disagreement with the 
paragraph on Aerial Insulation which appeared 
on page 57 of the issue of October 8th, 1924. He 
finds that cheap insulators are perfectly satisfactory, 
and does not consider that the expense of special 
types is justified in the case of receiving aerials. 
We are quite willing to agree that this may be 
the case for aerials situated in districts where the 
air ів comparatively pure, but in large towns it 
will be found that a thick gummy film makes itg 
appearance on the insulators after they have been 
exposed for three or four weeks. If the leakage 
path over the insulators is short, this film will 
immediately give trouble, causing loss of signal 
strength, and, to a certain extent, selectivity. 
In town, however, the extra expense of insulators 
of large surface area is justified. The use of enamel 
covered wire for the aerial is an advantage, as the 
atmospheric deposit never actually comes in 
contact with the wire itself. 
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The ideal way to 
progressive wireless 
construction. 


Half 


ADIO is essentially a progressive hobby. 

the attraction lies in the advancement from the 
chrysalis stage of the Crystal Receiver to a “ Five- 
Valver" or even a full-blown transmitter. Yet your 
ultimate success depends upon the books which 
guide your stepsalong the path of wireless progress. 
You cannot do better than put your trust in Wireless 
Press publications. With their aid it is a simple 
matter for you to obtain a complete knowledge of the 
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True judgement and appreciation require to be based on 
more than outward appearance. Time after time the public are 
persuaded to buy the ** just as good " article on the strength of 
similar outward appearances. Тһе result is disappointment 
and distrust. Too late we rediscover the knowledge that 
it’s the heart of things that counts. 


Just look at the internal construction of the New R.I. 
Transformer. Note the careful symmetry of design and 
heavy insulation between coils. The primary and 
secondary are wound in twelve sections, the six sections of 
the primary being placed on the outside of the secondary 
sections, giving the !owest ттер rsen (18 micro- 
microfarads) of any transformer in general use. 


The further security of one year's guarantee is given with every 
new К.1. Transformer. Apart from these strong features of real 
worth the monogram R.I. carries more confidence for you 
of perfect workmanship in wireless components and sets 
than any other trade mark. | 


Price 25/- 
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DUBILIER 


PRODUCTS 


THE “МІМІСАР.” 


Every serious experimenter ог соп- 
structor should number amongst his 
accessories at least one double-pole 
double-throw switch. 


The uses. for such a switch are numerous 
and varied. 


With its aid can be compared the re- 
produetion from different telephones, 
loud speakers, detectors, transformers, 
circuits or even complete sets, and, since 
the change-over is nstantaneous, the 
comperison is far more effective than 
when numerous leads һауе to be 
changed. 


Further uses are those of switching in 
and out steps of high or low frequency 
amplification, changing over from 


In some of the instances mentioned, a 
small capacity between the various 
contacts of the switch is not harmful ; 
in other cases, such as in H.F.. circuits, 
it is imperative to eliminate self-capacity 
wherever possible. 


The Dubilier MINICAP (minimum 
capacity) switch has been designed with 
the object of ensuring that no undue 
capacity effects occur in the switch 
itself. 


It can be mounted on the panel of a 
set if it is to be fixed permanently in 
one position, or, for experimental work, 
it may be mounted on a separate panel 
of its own and provided with terminals. 
[n this way it becomes one of the most 
useful pieces ой apparatus on the 
experimenter's bench. 
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TOPICS. 


THE PROBLEM OF PATENTS. 
By The Editor. 


HE granting of a patent by the 

Crown is, we believe, the only 

surviving example of the former 

privilege, which at one time was 
vested in the Crown, of granting monopolies 
of all kinds to individuals or Corporations 
either as a reward for services or as a means 
of raising revenue. Perhaps this is why an 
erroneous impression is still quite common 
that, when à patent is granted, it constitutesa 
sort of guarantee by the authority issuing 
the patent that no other claim in respect of 
the same invention already exists. 

It would undoubtedly be ideal if every 
application for a patent could be so thor- 
oughly investigated and such a complete 
search made that the risk of a prior claim 
being in existence in a patent previously 
Issued to another party would be negligible. 
Several countries have, however, long since 
found that they could not undertake to 
set themselves such a task and consequently 
in such countries it very often happens that 
patents are granted without any search 
being made or any investigation into the 
novelty of the invention nor even a considcra- 
tion as to whether the arrangement described 
in the specification will function at all. 

In England it is customary for the Patent 
Office to conduct a search and take what 
reasonable precautions they can to prevent 
overlapping of patent claims but at the 
same time the Patent Office does not 
accept any responsibility if it is found that 
it has inadvertently issued patents covering 
the same invention to different applicants. 

Everv development of science is accom- 
panied by a considerable influx of inventors' 
claims to the Patent Office and this is 


especially the case where л popularapolication 
such as has been found in the use of wireless 
for broadcast purposes, is vossible. In 
this connection it is of particular interest 
to observe the enormous increase which 
has taken place durine the last two vears 
in the number of patents taken out for 
inventions relatine to wireless, particularly 
in regard to applications to broadcasting, 
yet if the actual utility of these patents were 
investigated it would probably be found that 
onlv a proportion of them are really of value. 
Considerable sums of money must have 
been expended since the introduction of 
broadcasting in obtaining patents or reeis- 
tering provisional applications for inventions 
which, in all probability, never did nor will 
have anv intrinsic value. 

We cannot help believing that quite a 
fair proportion of the inventions which can 
be placed in this category would never have 
been patented but for the ignorance of the 
applicant as to the novelty of what he 
believed to be his “invention.” whilst 
manv other applicants were probablv under 
the impression that their claims to an 
invention would become indisputable the 
moment a patent could be obtained. The 
task of any Patent Office which attempts 
to make a search in the interest of would-be 
patentees must be an exceedinglv difficult 
one in the case of wireless applications and 
whilst we deplore the fact that the Patent 
Office is not held responsible for duplicating 
patent grants for the same invention, we 
feel that thev should receive every con- 
sideration in the verv difficult task which 
they have to carry out, even under the 
present conditions of limited responsibility. 


\ 
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THE . 
MARCONI-SYKES 
MAGNETOPHONE 


A DESCRIPTION OF THE 
EQUIPMENT WITH DETAILS 
OF THE AMPLIFIERS. 


Magnetophone supported on its cushion of 
sponge rubber. 


This article, specially written for the Wireless World and Radio Review by 

Captain Round, gives for the first time a detailed description of the microphone 

and associated equipment which is used extensively not only for broadcasting 

stations but also for public speech amplifying, distributing and amplifying 
band music, etc. 


By Capt. Н. J. Rounp, МІ.Е.Е. 


HE advent of broadcast in England 

gave a stimulus to the production 

of high quality microphones and 

amplifiers for use in conjunction 
with them, and from the system, as a side 
issue, was evolved a high power loud speaker 
equipment to work either directly from these 
microphones and amplifiers or from gramo- 
phones or wireless. 

The rights to manufacture, under the 
patent of Mr. A. S. Sykes, magnetophones 
of his type, was acquired, and after very 
considerable research a practical instrument 
was obtained which is in use in a great 
number of broadcast stations, and is also 
employed for public speech amplifying, 
amplifying of bands, or their transmission 
to other places, etc. 

The magnetophone consists essentially 
of a cylindrical iron pot with a central core 
and a carefully arranged system of pole tips 
in between which is suspended an extremely 
light coil of aluminium wire supported on a 
backing of paper. This coil may be sus- 
pended in position in several ways. 


One method which is not illustrated here 
is a trifilian suspension of silk thread, the 
thread being supported on sponge rubber 
pieces fixed in slots on the pole pieces. 

The method illustrated consists in cotton- 
wool pads fixed with rubber solution to 
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Fig. 2. А Section through the Magnetophone showing 
details of construction. 
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Fig. 3. Circuit diagram of the “ А” amplifier. 


the magnetising coil, whilst the moving coil about 1,500 lines to the centimetre. The case 
is also fixed to these pads with rubber of the magnetophone is damped by a special 


solution (Fig. 1). arrangement to prevent it from vibrating as 
Fig. 2 is a section through the whole instru- а bell. 
ment illustrating the arrangement of the The coil, which usually has a resistance 


magnetising coil. The coil normally takes 4 of about 40 ohms, can be connected to 
amperes at 8 volts and the flux density is well shielded lines up to half a mile in 
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Fig. 4. Partial diagram of connections of the “ A " amplifier illustrating the system of shielding. 
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Fig. 5. А front view of the * А” amplifier with the covers removed. 
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Fig. 6. The “ A" amplifier (front) closed. 
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length and then to the “А” amplifier, but on 
account of induction it is preferable to keep 
the “А” amplifier within about roo ft. 
of the magnetophone. 

The magnetophone line is connected 
directly to a transformer of the “ Ideal” 
type, and the resistance of the magnetophone 
coil is arranged so as to give the necessary 
damping to the resonant secondary of this 
transformer, just as the valve connected to the 
primary of an “Ideal” intervalve trans- 
former gives the damping to the secondary 
(see Figs., 3 and 4). 

The “А” amplifier consists of a five- 
resistance stage amplifier, which is seldom 


Fig. 7. А back view of the ~ 


used all out, and a coarse potentiometer is 
arranged and set before any broadcast is put 
on so that no sounds likely to be produced can 
‘blast " the amplifier. (Тһе term “ blast " 
is used to express the idea of carrying any 
part. of the apparatus seriously beyond its 
linear limits.) The strength of signal at 
the end of the amplifier is ample to put 
over quite long telephone lines without 
induction trouble. 

The amplifier has, of course, transformers 
for input and output, but the remainder 
is resistance coupled with two correcting 
arrangements. The first valve has a І-һепгу 
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inductance in its plate circuit, with a variable 
resistance in series up to 12,000 ohms 
(see Fig. 3). This gives a tone adjustment, 
in that decreasing this resistance steadily 
increases the ratio of high tone to low. 
Across the second valve plate resistance is 
a variable condenser, variable in steps up to 
0.007 míds. This enables the high tones to 
be reduced in ratio to the low tones. These 
adjustments enable one to balance to some 
extent the sounds in different types of 
broadcast ; for instance, in the studio little 
alterations from the normal straight 
magnification may be needed, but in a 
hall with a deep-toned resonance it may be 


2 
о 


А " amplifier with covers removed. 


advantageous to sacrifice some of the lower 
tones. Or, again, a land line may have a 
strong tone lowering effect, and this may be 
counteracted to some extent. A shunt con- 
denser is always advisable, serving to reduce 
to some extent very high frequencies which 
are musically useless and “ blast " the trans- 
mitter seriously. Handbells are particular 
examples which should be very carefully 
shunted as the harmonics are very violent. 
Gramophone records can be considerably 
improved by heavily shunting with capacity. 

The “А” amplifier terminates in a trans- 
former the ratio of which is arranged 


264 


INPUT 
TRANSFORMER 
с" : 


INPUT С) 
001.F O01,F 


! 
TRANSFORMER | BOX | 


O 
EARTH 


to give the correct terminal connection for 
a 400-ohm line. 

Fig. 3 is a full diagram of connections, 
and Fig. 4 is a partial diagram, showing 
the shielding system employed to prevent 
both reaction and induction. 

Figs. 5, 6 and 7 are photographs of this 
instrument. 

The “В” amplifier is chiefly a control 
amplifier. Two potentiometers arranged to 
work smoothly and to produce no electrical 
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Diagram of connections of the “В” amplifier. 


noise, enable it to be altered in strength 
from less than the incoming signals to about 
sixty times their strength. 

Three output valves in parallel are used to 
give a great margin so that under no cir- 
cumstances can this amplifier blast until 
the transmitter is very much overloaded. All 
possible blast is thus removed to the trans- 
mitter. 

The curious arrangement of transformers 
in parallel at the end is an accident of design 


Fig. 9. The “В” amplifier (front view). 
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in that the properties of these transformers 
were thoroughly known so that it was 
considered preferable to use them rather 
than spend a lot of time investigating a 
bigger one. 

Again, the output terminal conditions are 
arranged for a 400-ohm line. 

The input transformer is also arranged for 
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lutely necessary, and when the В " amplifier 
is used in connection with a power amplifier 
for the loud speakers this shunt is not used. 
Similarly, the shunt on the input trans- 
former of the “В” amplifier need not be 
used if the link to the “ A ” is a short one. 
Fig. 8 is the ordinary diagram of con- 
nections of the “ B " amplifier. Fig. 9 is the 


Fig. 10. The front of the “В” amplifier with covers removed 


this condition. A transformer for the wire- 
less set is arranged to connect with the line. 
With a long line it is advisable to shunt 
this transformer with the correct shunt but 
on a very short line the shunt is not abso- 
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Fig. 11. А diagram showing the general arrange- 
ment of the magnetophone with its associated 
amplifiers connected to a broadcast transmitter, 


front view (closed) of the “ B." Fig. то is 
the same instrument with the covers re- 
moved. 

Fig. 11 indicates how the magnetophone is 
coupled up to the broadcast transmitter 
through the complete system. 

All the transformers used are of the 
“ [deal " type, investigated and developed 
by Mr. P. W. Willans, of the Marconi 
Company, and it is certainly a tribute to 
their aperiodicity over the whole frequency 
range that the London broadcast is trans- 
mitted through five of the transformers in 
cascade before reaching the high frequency 
transmitter. 

I should, however, prefer to reduce this 
number if it were possible, but one has had 
to meet the engineering requirements. 
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Valve Marker. 


The use of valve stems in place of the 
moulded type valve holder is becoming 
perhaps more generally adopted by amateurs, 
partly on account of low cost, апа 
also with the object of reducing capacity 


Valve pin marker, made in good hard 
steel with handle mounting. 


between the valve connections. To accu- 
rately set out the positions for the valve 
stems a template is essential, and a con- 
venient form is manufactured by Messrs. 
V. R. Pleasance, of Sheffield, in which a 
hard steel disc is carried by a wooden handle 
of convenient shape, and fitted with four 
pin points. Pressed on to the face of a 


panel, the correct setting out is at once 


obtained. 


Messrs. Pleasance’s plug and socket and connector. 

It is supplied with a tag for making a reliable 

soldered connection without over-heating Һе 
socket. 


The Igranic Freshman Condenser. 


A new type of fixed condenser has this 
week made its appearance on the market. 
The plates, after mounting, are clamped 
with a metal tube under considerable 
pressure, and thus securely held the con- 
denser maintains its correct capacity value. 
The form of mounting, as will be seen from 
the photograph, provides tag connectors, 
so that this condenser can easily be set up 
on the instrument terminals without soldering. 


It ts 


A new type of fixed capacity condenser. 
clamped securely in a piece of metal tubing. 


Plug and Socket Connector. 


HERE has long been a need for a 
| plug and socket connector for use in 
particular in receiver construction. 
Its special application is, of course, 
changing the number of turns in circuit of 
an inductance-instead of employing a multi- 
stud switch, as the latter is difficult to set up. 
It is useful also in place of terminals and for 
making all the circuit changes usually 
brought about by the use of switches. The 
Aermonic connector shown here possesses a 
good clean finish, and the plug makes a 
smooth fit in the socket, which 1s designed 
for panel mountirig, and supplied with tag 
for making soldered connection. 


= 
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HIS crystal receiver, which is 

illustrated above, is easily con- 

structed, and will tune over the 

broadcast band of wavelengths 
and to higher wavelengths, including that 
of the high power broadcast station. The 
ideal broadcast receiver has only one tuning 
control, but as the receiver is to be employed 
to receive long and short wavelengths, 
provision must be made for cutting out the 
long wave tuning coil of the receiver if the 
receiver is to be effective on the shorter 
wavelengths. It is usual to employ a coil 
suitably tapped for the short wavelengths, 
and to add a coil, such as a plug-in coil, to 
receive the long wavelength broadcast trans- 
missions. In this receiver the short and 
long wave coils are contained in the set, and 
by a neat switching device the long wave 
coil is automatically removed from the 
circuit when receiving short wavelength 
broadcast. 

The connections are given in Fig. І, 
where À is the arm of the tuning switch 
which makes contact with the studs con- 
nected to the tapped short-wave coil D, or 
the long wave coil E. Switch B is a dead-end 
switch. While switch arm A is being moved 
over the contacts connected to coil D, 


A CRYSTAL RECEIVER 


250-2000 METRES. 


Probably the majority of people 
interested in the broadcast trans- 
missions own a crystal receiver. If 
the receiver is of an old pattern 
very likely it will not tune to 
the long wavelength of the high- 
power station. lf it is difficult to 
make the necessary alterations it 
would be better to build the instru- 
ment described below, which is easily 

constructed and very effective. 


By R. H. Cook, 


switch B is in the '' off" position. When 
the switch arm is moved to the first stud 
connected to coil E, switch B is automatically 
moved to the “ оп ” position. The switches 


Fig. 1. Theoretical connections of the receiver. 


may be seen by referring to the illustration 
below. It will be seen that the dead-end 
switch has a forked projection which is 
operated by the arm of the tuning switch. 
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Fig. 2. Scale drawing of the ebonite panel. Drilling details: A, drill 4 іп. hole; B, drill ұ in. hole and 
countersink on front; С, drill 3/16 тп. hole; D, drill à тп. hole. "Um 


Fig. 4. Details of the “dead-end” switch. 


Fig. 3. Showing the underside of the instrument. 
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The single layer tuning coil D, Fig. 1, 
consists of a tube of cardboard or ebonite 
4 ins. in diameter and 3 ins. long, wound with 
60 turns of No. 26 D.C.C. There are nine 
tappings taken from everv fifth turn from 
one end. This leaves a group of 20 turns 
between the end of the coil and the first 
tapping. Thus, referring to Fig. r, the 
group of 20 turns is between the aerial 
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winding the wire in the usual manner on a 
former 2 ins. in diameter to form a coil гіп. 
wide. This coil has five taps about equally 
spaced. 


THE PANEL. 


A drawing of the top side of the panel 
15 given in Fig. 2, and of the under side in 
Fig. 3. Оп the left-hand side of the panel 


View of the panel of the set. The dead-end switch is below the crystal detector, and 
the forked projections are engaged by the arm of the tuning switch. 


terminal and the first stud of the switch. 


As may be seen by referring to the figures, 
two brackets are employed to hold this coil 
to the panel. The wire should be twisted 
to form a loop at the tapping points, and the 
insulation removed so that the wires 
connecting the taps to the switch studs 
may be soldered. 

A No. 200 coil may be employed as the 
long wave coil. This can be home made by 


(Fig. 2) are two “сіх” for the aerial and 
earth, and on the right-hand side two “ clix ” 
for the telephones. The crystal detector is 
mounted near the back edge of the panel, 
and the tapping switch in the centre. Details 
of the dead-end switch are given in Fig. 4. 
This switch has two studs, and the arm 
consists of a piece of No. 16 gauge brass cut 
to the shape shown in the figure. It 
will be noticed that the end which makes 
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Showing the wiring of the coils to the switch, and the method of mounting the coils. 
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contact with the studs is slightly bent over. 
The panel consists of a piece of ebonite 
6ins. Бу біпѕ. by in., and is drilled as 
shown in Fig. 2. The tapping switch 
employed has a radius of 14 ins. If a different 
size of switch is used care must be taken 
when marking out the position for the studs. 
When the holes for the studs are drilled, the 
studs can be mounted and firmly secured. 
It may be necessary to touch up the surface 
of the studs to make them of even height. 
The long wave coil is held by securing the 
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ends of a fibre strap passed round the coil 
to the screws fixing the crystal detector. 


WIRING. - 


The receiver should be wired with No. 18 
or I6 tinned copper wire as indicated in the 
wiring diagram of Fig. 5. It will be noticed 
that the studs of the tapping switch are inside 
the bottom end of the cylindrical coil. The 
tapping wires should therefore be connected 
to the studs of the switch first, and then the 
tapping points on the coil. 


THE EXPERIMENTER'S NOTE BOOK. 


By W. JAMES. 


Tuning with Condensers of the Semi- 
Circular Vane Type. 


HE ordinary type of tuning con- 
denser has two sets of semi-circular 
plates, one set being fixed and the 
other rotatable. As the movable 
plates are turned the area of overlap changes. 
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Pig. 1. The curve shows that, except for the extreme ends, 
there is a linear relation between the scale reading 
and the capacity of the condenser. 


Now the area of overlap of the plates 15 
approximately directly proportional to the 
setting of the scale of the condenser. That is, 
if the overlap when the condenser is set at 
50 degs. is A sq. ins., when the condenser is 
set at roodegs. the area is 2A sq. ins. 
Neglecting edge effects and stray capacities, 
the capacity of a parallel plate condenser is 


directly proportional to the area of overlap 
and therefore to the setting of the condenser. 
For instance, if the capacity is 0:0005 micro- 
агаа when set at 50 degs., it is o-001 micro- 
farad when set at 100 degs. Thus there is in 
practice almost a linear relation between the 
capacity and scale reading over a large 
portion of the range of the condenser. 

Fig. 1 shows the result of plotting the 
values of capacity against scale reading on 
squared paper, and connecting the points 
with a line. The line connecting the points 
is not perfectly straight, but bends a little at 
the lower and higher scale readings. This 
is due to the construction of the condenser. 


The Tuning Range. 


When a condenser of this type is connected 
across a tuning coil (Fig. 2), the wavelength 
of the circuit may be varied between the 


limits of 1884 у LC,, metres апа 
1884 v LC,,. metres (where L is the 


inductance of the coil in microhenries, and 
C is the capacity of the condenser in micro- 
farads), provided there is no other capacity 
in the circuit. Thus, if the condenser has a 
minimum capacity of o-ooor microfarad, 
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Fig. 2. А circuit consisting of a сой and a condenser 
only, and Fig. 3, а circuit with а coil, tuning con- 
denser and a fixed condenser. 
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and a maximum value of 0-001 microfarad, 
and the coil has an inductance of 253 micro- 
henries, the wavelength range is approxi- 
mately 300 to 050 metres. 

In practice there is usually capacity in the 
circuit which is not localised in the tuning 
condenser. For instance, when the circuit 
of Fig. 2 is connected to an aerial, there is the 
capacity of the aerial in parallel with that 
of the condenser. If we assume the aerial 
to have a capacity of 0-0003 microfarads, 
we may for practical purposes represent the 
aerial circuit as consisting of a fixed condenser 
of this capacity in parallel with the tuned 
circuit, as in Fig. 3. The capacity range is 
now 0:0004 to 0-0013 microfarads, giving а 
wavelength range of approximately 600 to 
1,080 mc«tres. 

Thus the wavelength range is considerably 
less when the circuit has a fixed condenser 
connected across it. When the tuning 
condenser alone was across the coil, the 
wavelength range was just over 3 to т, but 
when a fixed capacity of 0-0003 microfarads 
is across the circuit the wavelength range is 
only a little less than 2 to I. 

It will therefore be seen that two circuits— 
for instance, an aerial circuit and a tuned 
anode circuit—-will not tune over the same 


range of wavelengths or tune in the 
same wavelengths, even though both 
circuits have identical coils and tuning 


condensers when one circuit has a different 
fixed capacity to the other. Thc fixed 
capacity across the circuit may consist of 
the capacity of the coil and its mounting, the 
capacitv between connecting wires, terminals, 
valve sockets and so on, or it may be the 
capacity of an aerial. 


Tuning Curves with 
Condensers. 


It is often said—sometimes by people 
who should know better—that if a tuning 
condenser of the "'squarce-law " type is 
employed in a receiver, that it is only 
necessary to tune in two stations of known 
wavelength, plot the corresponding wave- 
lengths and scale readings, draw a straight 
line between the points, and then read oft 
the scale reading for other wavelengths. 

This is not true, in fact this method 15 
useless, as the curves of Fig. 4 show. А 
circuit was made up consisting of a No. 50 
Igranic coil, an expensive " squarc-law ”’ 
0:0005 pl tuning condenser, and a valve 
detector. Ап accurate buzzer wavemeter 


* Square Law "' 
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was loosely coupled to the circuit, and the 
wavelength corresponding to various settings 
of the condenser obtained. The results are 
plotted in Fig. 4, curve r. It will be seen 
that the curve is a straight line between 180 
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CONDENSER SETTING 


Curves showing the relation between wave- 


Fig. 4. 
“ square law °’ tuning 


length and the setting of a 
condenser. 
degrees and about 80 degrees. Between 80 
degrees and zero the curve bends, and the 
wavelength is not directly proportional to 
the setting of the scale of the condenser. 

Curve 2 shows the results obtained when 
a fixed condenser of 0-0002 ҺЕ” was con- 
nected across the circuit. The shape of this 
curve is different to the shape of curve I, 
and the linear relation between wavelength 
and condenser setting only holds between 
180 degrees and тоо degrees (A). The 
curve shows that a relatively large move- 
ment of the condenser is required to produce 
a small wavelength change at the lower 
end of the scale compared with the higher 
end of the scale. 

The relation between wavelength and scale 
reading when “ square-law’”’ condensers аге 
employed is therefore not linear, and further, 
the shape of the curve depends very largely on 
the amount of the fixed capacity in the 
circuit. Presumably the “ square-law ” con- 
densers which may be purchased were 
designed to give the true “‘square-law ” effect 
without considering the stray and other capa- 
cities of the circuits in which they are used. 

These condensers will not give the ‘* square- 
law " effect when connected in an aerial 
circuit, or in any circuit where there 15 
appreciable stray capacity. 

* Maker's rating. 
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MEASUREMENT OF AERIAL CURRENT 


DESCRIPTION OF AN IMPORTANT METHOD. 


In this article the author discusses the behaviour of iron in high frequency 
circuits, and explains the method of designing and constructing iron-cored 
current transformers. 


Ву №. W. McLacniaw, D.Sc., M.LE.E. 


Shunted Hot Wire Ammeters. 


N comparing the strength of the signals 

received from various transmitting 

stations, it 1s essential that the aerial 

current shall be measured accurately. 
For currents up to 5 amperes, unshunted hot 
wire ammeters are very serviceable although 
in some cases there are appreciable errors. 
When shunts are used for these instruments, 
there is an error which increases with 
decrease in wavelength (increase in frequency) 
due to unequal inductance of the paths 
between the terminals through shunt and 
hot wire. By equalising the inductances of 
the paths, provided the inherent and earth 
capacity effects are negligible, it is possible 
to use shunts to increase the range of the 
instrument. 

Hot wire instruments which will read 
100 amperes or more can be obtained, but 
these costly accessories are usually very 
large and may be subject to an error which 
increases with decrease in wavelength. 


Iron in H.F. Circuits. 


The purpose of the present article is to 
describe another method—not novel, but 
neglected—of measuring currents of radio 
frequency, which is in general more accurate 
than the usual method when the currents 
are large. In power systems where the 
frequency is 50 cycles, the customary pro- 
cedure is to measure large currents by means 
of an iron-cored transformer. It is usually 
regarded as unorthodox to employ iron in or 
near the radio frequency circuits of a trans- 
mitting set. The use of iron in H.F. circuits 
at high flux density or in an inductance 
where there is no transformer action due to a 
secondary winding is certainly a heresy. 
If, however, the iron is used at low flux 
density in a transformer, it can be shown 


that for given conditions the efficiency of 
the transformer, so far as the tron circuit 15 
concerned, increases with decrease in wave- 
length. 


Properties of Iron-Cored H.F. Trans- 
formers. 

Suppose we have a closed iron circuit 
built up of insulated laminations, say 
rings of stalloy 0:25 mm. thick, uniformly 
wound with a single layer of insulated wire. 
Let us pass an alternating current through 
the winding and measure the voltages 
corresponding to various frequencies in a 
secondary coil wound over the primary. 
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FREQUENCY — CYCLES PER SECOND 


Fig. 1. Curve showing the relation of the voltage 

across the primary and secondary windings of the 

transformer to the frequency of the current. |The 
current is held at a constant value. 


When the current is kept constant the 
voltage across both primary and secondary 
windings will increase with frequency, as 
shown in Fig. 1. If, however, the primary 
current is regulated to give a constant 
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secondary voltage, the relationship between 
current and frequency is of the form depicted 
in Fig. 2, and the loss-frequency curve is 
similar in shape to that of Fig. 3. 

Thus we find directly from experimental 
evidence that (1) when the secondary voltage 
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FREQUENCY — CYCLES PER SECOND 


Fig. 2. If the primary current is regulated to give a 
constant secondary voltage the relationship between 
current and frequency is as shown by this curve. 


is constant the current decreases with increase 
in frequency; (2) the iron loss decreases, 
and therefore the efficiency of the iron 
circuit increases with increase in frequency. 
In general, if the dielectric and copper losses 
can be kept sufficiently low, the overall 
efficiency of ап  iron-cored transformer 
increases with the frequency, 2.е., with 
decrease in wavelength. 

Following the apathy of proper precedent 
in this country, the use of iron in radio 
engineering has been eschewed. But this 
has not been so in America and in Europe. 
For example, there are the Alexanderson, 
Latour and Goldschmidt high power radio- 
alternators, all of which use very thin iron 
laminations. Although alternators are defec- 
tive from two main points of view, namely 
(r) only comparatively long waves can be 
used efficiently, (2) poor wavelength con- 
stancy compared with valve oscillators, 
their manufacture and use marks a definite 
epoch in the history of scientific achievement. 
Further uses of iron are to be found in 
frequency multipliers and in voltage trans- 
formers. In such cases the voltage per turn 
of winding is magnified manifold in virtue of 
the permeability of the iron, and care must 
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therefore be exercised in keeping the dielectric 
loss of the insulating material adequately 
low to secure high efficiency and inexcessive 
heating. 


The Accurate Measurement of H.F. 
Currents. | 

Some years ago, in conducting experiments 
with a Poulsen Arc, it was necessary to 
measure radio frequency currents from 
I to то amperes to an accuracy of I per cent.* 
No suitable hot wire ammeter was at hand, 
and so the method adopted was to use a 
Duddell thermoammeter reading to 100 
miliamperes and an  iron-cored current 
transformer with a ratio of 50/1 or 100/1, 
according to the value of the current to be 
measured. 

lhis method can be extended to the 
measurement of much larger currents than 
IO amperes. Transformers have been de- 
signed to measure currents exceeding 
100 amperes with an error of less than 1 per 
cent. for a very wide range of wavelengths, 
бау IOO to 20,000 metres. 


WATTS LOST PER KILOGRAM OF IRON 
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FREQUENCY 


Fig. 8. А curve showing the relationship between the 
watts lost and frequency. 


It is not usual to employ large currents at 
short wavelengths of 80 to 500 metres, so that 
the values on the short wavelengths would be 
less than 100 amperes. This may be more 


* McLachlan, “ Heating of Iron at НЕ,” 
Electrician, September 17th, 1915. McLachlan, 
“ Behaviour of Iron at Н.Е,” Journal I.E.E., April, 
1916. McLachlan, Wireless World, November and 
December, 1916. 
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readily appreciated when we consider the 
energy radiated from an aerial at say тоо 
metres. By suitable design the radiation re- 
sistance can be made large in comparison with 
the dead loss resistance—e.g., a vertical wire 
with no earth connection, operating at its 
natural wavelength, the maximum current 
being at the centre. 
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Taking a radiation resistance of 60 ohms (the 
radiation resistance of any vertical wire at 
its own wavelength is 80 ohms approxi- 
mately), and an aerial current of 10 amperes, 
the power radiated is 6 kilowatts, or about 
half that radiated from the long wave 
transoceanic aerials. With 150 amps, the 
radiated energy would be 1,350 k.W. 


(To be continued .) 


VALVE TESTS. 


THE M.O. D.E.7 VALVE. 


The M.O. D.E.7 valve is a four-electrode valve—having two grids. 


Although 


the average experimenter does not ordinarily employ valves of this class, they 


may be used with good results in a number of circuits. 


Valves of this type 


are employed in certain commercial receivers. 


HE D.E.7 is a four-electrode valve 
manufactured by the M.O. Valve 
Co., Ltd., Hammersmith, W.6, 
and differs from the three-electrode 
type in that an auxiliary grid is fitted 
between the filament and the main grid. 
The standard four-pin base is, however, still 
used, so that existing bases may be employed, 
and the connection to the auxiliary grid, 
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ана emission to filament voltage. 


(the one nearest the filament), is made by a 
screw terminal on the side of the valve cap. 
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PLATE CURRENT IN MILLIAMPERES 
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POTENTIAL OF 2- GRID 


Fig. 2. Curves showing the relation of plate current 
to the potential of the second grid, the first grid having 
a fixed voltage of positive 15. 


Our usual standard tests, as applied to 
three-electrode valves, are, generally speak- 
ing, not applicable to the four-clectrode 
бүре, due mainly to the almost endless 
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variety of possible curves. Again, the 
circuit arrangements for use with these 
valves are so varied. 

Should four-electrode valves really become 
popular amongst amateurs, we will devise 
a standard test for them, but in the meantime 
we give a few curves from which their 
general characteristics may be obtained. 
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Fig. 3. Тһе curves in this figure are drawn toa 
larger scale than those of Fig. 2. The first grid had 
a fixed potential of positive 6 volts. 


The D.E.7 is rated as follows: Filament 
volts, 1:5; anode and inner grid volts, 
6 to I5. 

The filament characteristics of the valve 
under test are given in Fig. r, from which it 
will be seen that at the normal rating the 
current is 0:415 ampere, giving a total 
emission of 5:7 milliamperes. Connected 
straight across a 2-volt accumulator, the 
emission rises to 9 milliamperes. 

The curves of Figs. 2 and 3 show 
the performance of the valve when the 
second or outer grid is used as the controlling 
electrode, the first, or inner, grid being 
given a fixed positive voltage. These curves 
have the usual form, but it will be noted 
that the effect produced by increasing the 
voltage of the first grid is similar to that 
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produced by increasing the filament current 
of a three-electrode valve. 

The same values of plate potentials have 
been used for both sets of curves, viz., 
5, 10, 15 and 20, but the potential of the 
first grid in Fig. 2 was 15, whereas for 
Fig. 3 it was reduced to 6. 

From the curves of Fig. 3, we find the 
magnification factor to be 5 and the internal 
impedance 22,000 ohms, whereas, for the 
same value of H.T. the curves of Fig. 2 show 
the impedance to have dropped to 12,500 
ohms, the magnification factor at the same 
time falling to about 4. 

The foregoing curves indicate that the 
valve is one that will work particularly well 
on low values of plate potential, but it 
must be borne in mind that the output 
from a four-electrode valve must of necessity 
be rather lower than that from a similar 
three-electrode tube, due to losses in the 
first grid. 


A COMPACT THREE-VALVE 
RECEIVER. 


This set, which is of French design, ts small enough 
to be held in the palm of the hand. Tuning ès done 
by the two condenser dials on the base and the three 


coils. 
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THE SPEECH 


AMPLIFIER IN POLITICS. 


CAPTAIN IAN FRASER'S SUCCESSFUL OUTFIT, 


APTAIN Ian Fraser, whose political 
victory in the constituency of North 
St. Pancras was referred to recently 
in our columns, attributes his 
success in a large measure to his use of a 


could be swung in all directions, so that all 
portions of the crowd could be reached at 
will 


The amplifier, hastily designed and con- 
structed at the beginning of the campaign, 


How the amplifier was used. Captain lan Fraser +з seen speaking into the microphone, 
On his left is Mr. A. E. Howlett, who constructed the instrument to Captain F raser’s design, 


speech amplifier. By means of this instru- 
ment, designed by himself, he was enabled 
to address large crowds which would other- 
wise have been unapproachable. 

The amplifier was constructed to Captain 
Fraser's design by Mr. A. E. Howlett. The 
loud speaker was fixed to the wind-screen 
of the car, as seen in the accompanying 
photograph, and consisted of a Standard 
Amplion model to which was fitted a pre- 
war Edison phonograph horn of very 
generous propoitions. By means of a 
pivotting arrangement the loud speaker 


made use of three valves. The microphone, 
of the ordinary Peel Connor solid back 
type, was connected in circuit with a few 
cells and the primary of a Marconiphone 
Ideal transformer having a 6 to I ratio. 
The output terminals of the transformer 
were loaded by shunting a resistance across 
the secondary terminals. This resistance 
was variable and had a range from 10,000 
ohms to one megohm, and had the effect 
of considerably improving the quality, at 
the same time reducing the degree of amplifi- 
cation provided by the outfit. 
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The first valve was of the L.S. 5 type, which 
operates with a filament battery potential 
of 44 volts and passes a current of 0-8 amps, 
giving an emission of about 50 milliamperes. 
This class of valve was employed in con- 
sideration of the grid potential swing produced 
by the step-up transformer in the micro- 
phone circuit. The output of this valve was 
passed to a second valve of the same type 
through the usual resistance capacity inter- 
valve coupling, using an anode circuit 
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The whole set was mounted in a portable 
case with the components distributed on 
either side of a wooden petition which was 
covered with copper foil. This was con- 
nected to the common negative point and 
earthed to the chassis of the car. Forfilament 
lighting the 12-volt car accumulator was 
used tapped at 6 volts. A H.T. voltage of 
200 was taken from an accumulator which 
was mounted in a suitable box in the rear 
of the car. 
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The amplifier was consiructed for rough usage, and gave excellent results throughout 


the campaign. Many of the 


components can be identified. The battery in the lower 


compartment provides the requisite grid bias. 


resistance of 100,000 ohms. This valve was 
coupled to à further amplifying circuit by 
means of a transformer, and a valve of a 
specia! type was here employed as its grid 
potential fluctuated over a wide range. 
The valve was an L.S. 5A and hada lower im- 
pedance than the L.S. 5 type, by reason of the 
use of a grid having somewhat wider spacing. 


In practice, the outfit proved remarkably 
efficient, tremendous volume being obtained 
from the loud speaker. 

On one occasion Captain Fraser addressed 
an open air meeting of about 700 strong 
with perfect ease and it was evident 
that his speech was heard by everyone 
present. 
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READERS’ 


PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Checking Filament Voltage. 


ILAMENT brightness is very little 

guide that the correct current is being 
passed by the filament and the only method 
of making sure that the filament is not being 
оуег-гап is to connect a voltmeter across 
it. On a single-valve receiver the fitting of a 
voltmeter does of course add to the cost and 
complication, but with a multivalve set the 
fitting of a voltmeter and switch is recom- 
mended. The voltage applied across the 


filament of any of the valves can be accur- 
ately determined and by carefully avoiding 
excessive voltage values the life of the 
valves will be appreciably S Е 


Method of applying a voltmeter across the filament» 
of a multi-valve set. 


Low Capacity. Valve Holder. 

I. may not be known to many experimen- 
ters that a good valve holder possessing 

low capacity between its contacts can easily 

be made up from the tag type of terminal 

connector. The drawing is almost self 

explanatory and it will be seen that the end 


of the tag is bent over at right angles and 
bolted to the face of the panel whilst the stem 
passes through a clearance hole. The holes 


SACK OF PANEL 


Valve sockets made from terminal tags. 


for the sockets are best marked out with a 
valve template and drilled to hold the stem 
of the tag connector securely. Ву this 
means a good fit can be obtained with the 
pins of the valve. 

D. O. B.G. 


Economical Battery Charging. 


NE of the greatest difficulties met with 

by many wireless experimenters is 
that of the maintenance of the filament 
heating accumulator. When a continuous 
current supply is available the question of 
recharging is simple for it is only necessary 
to connect the battery to the circuit through 
a suitable resistance. This method, however, 
though simple is apt to prove somewhat 
expensive for nearly the whole of the current 
drawn from the mains is dissipated in heat 
in the resistance. A normal charging rate 
for a 60 ampere hour battery is 4 amperes. 
On a 200-volt circuit this is equivalent to 
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0:8 of a unit per hour ог 8 units for a 10-hour 
charge. On a 240-volt circuit the energy con- 
sumed is proportionately higher, the cost of 
the charge working out at 0:6 units. At sd. 
per unit the cost is respectively 3s. 4d. and 
4S. 
A better practice 15 to charge several 
small batteries in series and discharge them 
in parallel. A number of small cells may 
perhaps have a charging rate of 0:5 ampere 
and on а 240-volt circuit a 10-hour charge 
consumes 1:2 units, which costs 6d. on the 
same scale. After charging, the batteries 
may be connected up іп two groups in scries 
of six in parallel, giving a battery of 60 
ampere hours. 
A. J. B. 


Mounting the Grid Leak. 


NE of the best methods for varying 
the value of the grid leak is by mounting 
it on the face of the panel and interchanging 
several resistances. In the accompanying 


diagram not only can this be done but by 
means of the clips 1, 2, and 3, the leak can 
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Simple method of changing grid. potential. 


be connected either across the grid con- 
denser or to the low tension positive or 
negative leads. Thus the degree of self- 
oscillation in the receiver can be controlled 
by connecting the grid leak to the positive 
or the negative and the most suitable grid 
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potential can easily be obtained to give 
rectification depending upon' the type of 
valve employed. 

E. M. 


Coil Holder Design. 


RITICAL coupling between induc- 
tances carried by a coil holder is best 
obtained by a rotating action as well as by 


A rotatable coil holder mounting. 


altering the distance between them. One 
coi] is secured to the baseboard while the 
other is carried on an arm pivotted to 
provide the necessary swing. The second 
coil holder is mounted above the small 
pinion which is operated by means of a 
wormwheel. 
G. K. C. 
Basket Coil Winder. 
AKING use of a borrowed basket 
coil former wind with No. 18 tinned 
copper wire to a depth of about 8”. While 
the turns are still on the former, smear 
with flux and well solder the turns together, 
taking care not to secure the spokes to the 
winding. On removing the soldered winding, 
it is only necessary to prepare a set of pins 
by cutting up some suitable wire. 
| U. W. 
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THE THERMOFORMER. 


The problem of devising a method for deriving filament and plate current 
from alternating current supply has probably been solved in the instrument 


described here. 


It makes use of an entirely new principle inasmuch as 


current is produced by creating temperature changes at junctions of unlike 


metals. 


The old laboratory thermopile is probably well known to many 


readers ; this new application is likely to centre interest in it as a method of 
producing the comparatively small currents required in wireless work. 


PERUSAL of the past volume of 
this journal will reveal that con- 
siderable space has been devoted 
to the development of rectifying 
equipment for use with alternating current 
mains, so that the alternating current supply 
can be used after rectification for filament 
heating and also for anode current in place 


that rectifiers of the electrolytic type require 
careful maintenance to be of any practical 
utility. 

Many types of vibrator rectifier have 
been developed and these serve their purpose 
excellently for the charging of both low tension 
and high tension accumulators, but of 
course, it is a great disadvantage to operate 


An instrument for generating filament and plate current by a thermo-electric process. 


of the usual high tension battery. Although 
many amateurs are using rectifiers of the 
electrolytic type for both filament heating 
and H.T. supply it may be stated here that 
the use of wet cells for rectifying purposes is 
only a proposition in the hands of the expert 
experimenter and that considerable technical 
knowledge and skill is essential to manipulate 
this sort of equipment successfully. It 1s, 
of course, a very messy process requiring 
constant attention. It may be said in general 


through a process of charging and discharging 
acid accumulators. 

The device shown on this page marks a 
step towards meeting the needs of the 
amateur who only has available alternating 
current supply, whilst on the other hand 
it will operate equally well on direct current. 
It is of American origin and is marketed 
under the name of the “ Thermoformer,”’ 
and is the invention of Mr. R. A. Sabin of 
Somerville in co-operation with Mr. L. G. 
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Pacent who is known to many experimenters 
in this country as a designer of wireless 
apparatus. 

It makes use of the current produced when 
junctions between unlike metals are sub- 
jected to change of temperature. The 
instrument consists of a large number of 
thermo junctions which are heated by the 
usual type of heating apparatus designed 
for operation from direct or alternating 
current supply. It is well known that the 
potential output from a thermocouple is 
very small and thus to heat the filament of 
the 0:06 type of valve which requires а 
potential of about 3 volts, a thermoformer 
consisting of 32 units is necessary, whilst the 
amount of current delivered may be sufficient 
to operate three or more valves in parallel 


depending upon the size of the apparatus. . 


The instrument is, however, not only 
designed for filament heating, but supplies 
plate current and in addition, some models 
are fitted with terminals for the purpose of 
providing a grid biassing potential. 

The accompanying circuit diagram shows 
the operation of the apparatus and by means 
of a number of multi-contact switches 
critical voltages for both filament heating 
and plate supply can be stepped off. A 
moving coil voltmeter is part of the equip- 
ment of the instrument, so that the output 
voltage can be accurately observed. 

It might be thought at first that a device 
operating on this principle would occupy 
considerable space but one having an output 
suitable for operating six valve filaments 
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of the 0:06 type, as well as supplying the 
necessary H.T. potential, occupies less room 
than a standard form of six-volt storage 
battery. | j 

One great advantage of using an instrument 
of this sort is that the output is quite free 
from ripple and no smoothing apparatus 
is needed, whilst in operation it is entirely 
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Circuit arrangement of the thermoformer in which 
provision is made for regulating the output voltage. 


silent. 7 There is little doubt that this type 
of apparatus for supplying both filament 
heating and plate current, will find con- 
siderable favour among wireless users who 
have alternating current supply mains avail- 
able, whilst even in the case where direct 
current is fitted, the Thermoformer will 
still make an appeal owing to the соп- 
venience by which the necessary voltages can 
be obtained. 


A NEW STERLING CRYSTAL SET. 


As will be seen from the illustration, this 
crystal set follows in design other receivers 
of the Sterling Telephone Electric Company. 
The components are mounted upon a sloping 
ebonite panel fitted in a well-finished walnut 
case. It is a variometer tuned set making 
use of a new type of Sterling variometer, 
which is secured to the panel by one-hole 
fixing. The well-known Sterling automatic 
crystal detector is fitted. By means of a 
switch having contacts beneath the panel 
the necessary circuit changes are brought 
about for changing the wavelength from that 
of the short wave broadcast stations to 
1,600 metres. 
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UNSOLVED PROBLEMS OF WIRELESS. 


Ву К.Н. BaArFIELD, M.Sc. 


(Concluded from page 256 of previous issue). 


DISCUSSION (continued). 


Dr. R. L. Smith-Rose. 

I think that Mr. Barfield is to be congratulated 
on having chosen such an opportune moment for 
giving this lecture. ‘The progress of the discussion 
so far has amply justified it, but the chief merit of 
the lecture is in drawing attention to the uncertainty 
which exists amongst all those who have examined 
the problem in some detail, as to the actual mode 
of propagation of wireless waves around the earth's 
surface. It has become almost a dogma until 
recently to speak of the Heaviside layer and blame 
it for everything we could not understand in 
connection with wireless communication, but it is 
only when one examines the theory in the light of 
quantitative data, which are happily now being 
increased by a tremendous amount, that one 
appreciates the limitations that are applicable to 
the theory in the light of our present knowledge. 
It is easy enough to talk in a general manner of a 
layer 100 km. above the earth which will reflect 
waves, and to say that these arrive out of phase, 
resulting in decreased signal strength or in phase 
and so accompanied by increased signal strength 
and so on, hut now that we have quantitative 
results we find that the.theory is lacking in some 
details. I believe that the mathematical theory, 
as far as it has gone, is quite adequate, but there is 
really a lot of experimental data required to explain 
the whole position, and to decide the direction in 
which to expand the theory to account for the 
established facts. Therefore, the chief difficulty 
at the present time seems to be in the experimental 
direction, and in obtaining the quantitative data 
on the various effects which are now generally 
understood to occur. Pending the obtaining of that 
adequate experimental data, I think we should 
treat with some caution the theory as it stands, 
and not rush hurriedly to immediate explanation 
of barely established facts. 

Mr. Blake has referred to some old experiment 
of Tesla's, and there is an interesting side issue 
here. Tesla suggested some scheme, as Mr. Blake 
has mentioned, of oscillating the earth at its natural 
frequency. Now, it turns out from calculations 
made by Professor Fitzgerald that the natural 
frequency of the earth, taken as an ordinary 
bi-pole Hertzian oscillator, is about one-seventeenth 
second when in free space. 1f, on the other hand, 
it is surrounded by a conducting shell corresponding 
to the Heaviside layer at a height of about 100 km., 
that frequency will be reduced to one-tenth second, 
while if the layer was only 56 km. high, the natural 
period would be one-sixth second. Now ‘Tesla 
filed his patents, and everything was calculated 
on the assumption that the earth was going to 
oscillate at one-sixth second, so that although he 


did not, perhaps, make any use of the Heaviside 
layer, he apparently had some justification for 
assuming such a layer was in existence. I think 
the most acute problem mentioned by the lecturer 
to-night is the one relating to direction finding. 
It is comparatively easy to explain variations in 
signal intensity in long distance propagations, 
because there you are dealing with ordinary electro- 
magnetic waves as we understand them, that is, 
the type of wave shown in diagrams which appear 
in the text books in which theelectric field is vertical 
to the earth's surface, and the magnetic field is 
horizontal and at right angles to the direction of 
propagation. In daylight and under ordinary 
conditions that arrangement of the waves holds, 
and those of you who use frame coils know that in 
order to get the maximum strength of signal you 
put the plane of the frame pointing towards the 
transmission station so as to get the greatest possible 
linkage with the magnetic field. During the night 
time, however, the magnetic field or the horizontal 
component of the magnetic field is not at right 
angles to the plane of propagation, and in cases 
which are not at all unusual the induced E.M.F. 
in the frame is unaltered by rotation of the frame 
through 360 degrees. It is therefore evident that 
the magnetic field is equal in all directions, and the 
net result is that the magmetic field is no longer 
linear, but must be circularly polarised as a rotating 
component. То change the polarisation of the 
wave propagated at the receiver it is necessary to 
introduce a different type of wave from that which 
will explain the other three phenomena, 1.е., one in 
which the magnetic field has a component in the 
plane of propagation. There are various modifica- 
tions of the Heaviside layer theory to explain 
the arrival of such a wave, but there are difficulties 
in visualising the way it arrives at all. ln many 
cases a wave polarised in the manner I have 
described must be considerably stronger than the 
ordinary wave with which we are dealing, and 
which produces the other effects. It is interesting 
to note that a proposal has already been made to 
construct a model of the earth about one-thousandth 
full size, and have a sliding Heaviside layer which 
could be put in operation as required, everything 
being reduced in proportion. The suggestion is only 
a suggestion so far, and there are many obvious 
difficulties in putting it into practice. With regard 
to the means by which waves can arrive at the 
Antipodes or any point on the earth, I do not quite 
see that the theory recently put forward in any 
way alters what we knew before. If you admit 
that there is a conducting shell surrounding the 
earth, then these waves will always concentrate at 
a point at the Antipodes, whether they slide along 
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the earth or along the layer to get there, or whether 
it is accomplished by reflection. There will be a 
point where the waves will converge and produce 
a strength greater than at some places not so far 
round, but there will be many other points at which 
the field is considerably stronger than the field 
which is experienced, say, half way round the 
earth ; and I do not think it is necessary to assume 
that there is only one point in New Zealand which 
can receive from a station in London on, say, a 
wavelength of 100 metres. 


Captain M. A. Ainslie. 

I had forgotten that the Antipodes are so near 
to the point with which communication has been 
established. Under the circumstances, any great 
circle drawn through London would very nearly 
pass through the point of reception, and if the 
point of reception is 300 miles from the Antipodea, 
the difference between the longest and shortest 
possible paths is only, 600 miles. І should imagine 
that local conditions, such as distribution of land 
and water, or of light and darkness, might easily 
cause the most effective path for the waves not to 
be along the great circle at all; it might hardly 
touch any land at all, but might, for example, 
cross the Isthmus of Panama. Moreover if there 
are several receiving stations all within about 
300 miles of the Antipodes, and only 20 or 30 miles 
apart, the great circles through them and London 
—even assuming the waves to follow the greut 
circle—would be widely different. I had an idea 
that the Antipodes were a good deal further from 
New Zealand than 300 miles, so this point might be 
borne in mind. 


Мг. F. L. Hogg. 

Mr. Orbell, of New Zealand, has mentioned 
something of interest to me in regard to the Bordeaux 
station. He says that the long wave transmissions 
from Bordeaux are received extraordinarily well 
by all amateurs around the Dunedin district, where 
the stations which have been working оп short 
wavelengths are located, but in the northern part 
of New Zealand, where the other stations are, 
Bordeaux is rarely heard under any circumstances 
whatever. This is rather what I suggested may 
actually be found to be the case. 

With regard to the fourth New Zealand station, 
this has recently been received very weakly indeed 
on two of the best nights for communication with 
the others. Enquiries show that he has been 
working regularly. This station, so weak here, 
is one which has been heard in many parts of the 
U.S.A., and is, in fact, by far the loudest there, 
and is actually using more power than any other 
in New Zealand. This is what one would expect 
if the Autipodal idea is responsible for the results. 


Mr. P. R. Coursey. 

Before asking Mr. Barfield to reply, I would just 
like to say a word or two about the question of the 
Antipodes. l was a little surprised at the statement 
that it is only 300 miles away, because I had the 
impression that it was much farther, and, basing 
my belief on the great circle maps which have been 
prepared, 1 thought the Antipodes of London was 
considerably off the New Zealand coast altogether. 
That being so, there i$ a considerable difference 
between the two directions. If I remember rightly, 
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the nearest circle direction from London is in a 
north-easterly direction over Norway and Northern 
Russia, and then across part of Asia, and skirting 
Australia to New Zealand. That is my recollection 
of the great circle maps plotted with London as 
the centre. The tests which have been carried out 
by the French Government seem to show an increase 
of signal strength as the Antipodes is reached, 
and certainly indicate a very marked increase of 
signal strength of a local character in the proximity 
of the Antipodes. That, of course, applies solely 
to long wave transmission, and may not apply at 
all to the shorter waves we are now dealing with. 
That is obviously a matter which can only be found 
out by further investigation over a much longer 
period. Certainly it would seem very doubtful 
that the points from which signals can be received 
should be so localised as has been suggested. If 
such were the case it would very much reinforce 
one’s belief in the theory of strengthening the signals 
at the Antipodes. It will, however, require very 
much further data before we can come to any 
further generalisation. 


Mr. R. H. Barfield, replying to the discussion, 
said : 

Dr. Eccles referred to the important part which 
may be played by the upper atmosphere in screening 
us from the effect of powerful stray waves. 
I might also point out that it would have an equal 
effect in preventing our communicating by wireless 
with the other planets, since it would be an effective 
screen. I do not know how we shall penetrate 
this layer. 

In reply to Mr. Blake I think the Tesla idea of 
surface waves being created by the transmitter is 
accounted for by the diffraction theory. I think it 
is all worked out in that theory so that the possi- 
bility of such waves along the surface of the earth 
accounting for propagation has really been deult 
with in that problem. 

With regard to Captain Ainslie, I certainly think 
interference is a possible solution of the fading 
problem, but 1 do think that the important thing 
at present is to obtain more experimental confirma- 
tion of these theories so that we can decide between 
the possible alternatives. 

Mr. Robinson and Dr. Smith-Rose pointed out 
that on any theory, the Antipodes should certainly 
be the point where the waves concentrate. If there 
were no diffusion at the Antipodes we should get 
the same current іп the receiving aerial that the 
transmitting aerial is sending out. 

І think, in reply to Mr. Child, it would be very 
interesting indeed to go on decreasing wavelength 
until we find the optimum value obtainable. Every 
encouragement should be given to go toW.horter 
and shorter wavelengths. s 


ANOTHER NEW ZEALANDER. 


NZIDQ. а New Zealand amateur hitherto 
unheard in this country, is reported to have been 
received by Mr. W. H. Bungard, of Wymondhain, 
on the morning of Noveinbe: 13th. Audibility was 
about R 3 on а four-valve receiver (1 ^v —2), but 
no definite message was logged owing to atmos- 
рһегіс disturbance. Mr. Bungard believes that tlie 
New Zealander was calling G 2 NM. 
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THE TRANSATLANTIC TESTS. 


HIS opportunity is taken of in- 

viting our readers to forward to 

us as promptly as possible, reports 

on the reception of American and 
Canadian broadcast stations taking part in 
the Transatlantic tests. 

The transmissions, as previously ап- 
nounced, will be made from America and 
Canada from 3 to 4 a.m. G.M.T. on the 
mornings of the 24th to 3oth November 
inclusive. Special programmes are being 
transmitted from most of the high-power 
stations on the other side of the Atlantic, 
whilst speeches by eminent men, directed 
particularly to Europe, will be made. Mexico 
is, in addition, participating, and from the 
broadcasting station there a speech recording 
the voyage of Columbus is to be sent out 
particularly for the benefit of Spanish- 
speaking people of Europe. 

All Europe is taking part in transmitting 
back to America from 4 to 5 a.m. on the 
same days, and as we have already men- 
tioned, and in accordance with the programme 
published generally in the press, the British 
broadcasting stations will transmit from 
4 to 5 a.m. on the mornings of the 25th, 
27th and 3oth, different stations taking part 
on different days. In addition to piano, 
gramophone and speeches organised for the 
other days of the transmission, a special 
organ recital from the Shepherd's Bush 
Pavilion, London, will be included, in 
addition to the speeches, on the morning 
of the 25th. It has been arranged that, as 
the British stations start to transmit, the 
hour from Big Ben will be broadcast at 
4 a.m. and again when the stations close 
down at 5 a.m. Nearly all the broadcasting 
stations on the Continent are taking part and 
these will be transmitting on the mornings 
of the 24th, 26th, 28th and 29th November, 
from 4 to 5 a.m. These stations include : 
Radio Paris, l'Ecole Supérieure, Petit Parisien, 
Brussels, Madrid, Rome, Hamburg, on their 
usual wavelengths, Koenigs Wusterhausen 
(on 2,800 metres), Stockholm and Switzer- 
land, whilst others are likely to take part 
although no definite information is available 
to publish. 

It is hoped that all those who avail them- 
selves of this exceptional opportunity for 


listening-in to American broadcasting and 
to European stations will take whatever 
precautions are possible to avoid causing 
interference with other listeners through re- 
radiation, and will forward reports on recep- 
tion, indicating the items received, to assist 
in verification. 


CAPTAIN ECKERSLEY EXPLAINS. 

Sooner or later it was likely that Captain 
Eckersley would be called upon to give 
some explanation for statements appearin 
in his recently published book,* which 
might be considered as belittling the value 
of the amateur. 

Captain Eckersley took the opportunity 
of forestalling criticism when on the occasion 
of his address on Tuesday, November 18th, 
to the Transmitter and Relay Section of the 
Radio Society, he touched upon this matter 
before giving his address on “ The Control 
Room at 2 LO." 

Captain Eckersley said that it was un- 
fortunate that a part of his book would 
perhaps not be altogether agreed with by 
those present at the meeting. He said he 
wished to emphasise that in all the articles 
he had written and in his book he had 
endeavoured to put before the amateur and 
the public his own point of view and that in 
the book he had said that he did not think 
that amateurs as amateurs had really 
contributed towards the science of radio 
telephony. He admitted that the statement 
required some explanation and he stated 
that a little further on in the book he ex- 
pressed the opinion that the value of so 
many experimenters to the community, lay 
in the possibility that many of them might 
become good professionals. He stated that 
this summed up the whole point, because if 
a man who takes up wireless purely as a 
hobby is fortunate in striking upon a good 
invention, he immediately becomes a profes- 
sional. 

Captain Eckersley said he recognised the 
work of amateurs in the past in finding out 
various troubles and stated that he in- 
tended to recommend to the B.B.C. that 
more should be done to repay the debt owed 
to the amateur. 


* Captain Eckersley Explains (Wireless Press, Ltd.) 


286 


THE WIRELESS WORLD AND RADIO REVIEW 


NOVEMBER 26, 1924 


Since the opening of the Nottingham Relay 
Station the number of broadcast licences issued in 
the district exceeds 18,200. 


+ ж $ $ 


The Soviet Government would appear to be 
short of land stations, judging from the announce- 
ment that the Russian ship “ Ermak ” (RBW) has 
been stationed at Leningrad to operate as a coast 
station. 

* % ж $ 


Signor Ermanno Fiammo, the inventor of a 
system of wireless control, has successfully demon- 
strated in the Gulf of Spezia that his apparatus is 
immune from jamming. 


* + + * 


The Borkum Riff Light-vessel will shortly 
commence a direction and distance-finding servicc 
by a simultaneous emission of fog radio signals 
and submarine bell signals. 


$ + $ * 


COPENHAGEN TESTING. 


The Copenhagen broadcasting station is con- 
tinuing its tests on 750 metres. Regular trans- 
missions are also carried out on 471 metres on 
Sundays, Wednesdavs and Thursdays. 


2 OD's AUSTRALIAN SUCCESS. 


Reference is made in the T. & R. Notes appearing 
on another page, to the feat of Mr. E. J. Simmonds 
(2 OD) in accomplishing two-way communication 
with an Australian amateur, A 3BQ. This was 
carried out on the evening of Thursday, November 
13th, at 6.40 (G.M.T.); the Australian was heard 
transmitting a CQ call on 75 metres, with a rough 
A.C. note. 2 OD called him at 6.50, and received 
the reply ‘* К. о.к. QRK, but QRN." Great 
difficulty was experienced in receiving З BQ 
owing to local heterodyne interference. After 2 OD 
had again transmitted times of suitable schedules, 
which were apparently received, 3 BQ's signals 
faded completely at 7.15. 

Mr. Simmonds immediately cabled to Australia 
und received the following reply from Melbourne : 


"CONGRATULATIONS TIMES CORRECT— 
HOWDEN.” 


British amateurs will unite in congratulating 
G 2OD and A 3BQ on being the first amateurs to 
communicate between Britain and Australia. 

Mr. Simmonds also worked on November lst 
with Z 2AC, a New Zealand amateur, who had 


not hitherto been communicated with from this 
country. 


ACD, BOLOGNA. 


Mr. Adriano Ducati, the well-known Italian 
amateur (ACD), who recently undertook a voyage 
to South America, transmitting on board ship 
with the call sigan 1 HT, would be glad to receive 
reports from British amateurs who heard his 
signals. He is now back in italy and will shortly 
resume operations with the original call sign ACD. 
His address is: 3 Via Garibaldi, Bologne, 29, Italy. 


U.S. NAVAL RESEARCH SHORT WAVE 
SIGNALS. 


Until further notice the U.S. Naval Research 
Laboratory (NKF) at Bellevue, Anacostia, D.C., 
is transmitting on 54 metres on Mondays, Wed- 
nesdays, and Fridays at the following times: 
8 to 8.10 p.m., 9.0 to 9.10 p.m., 10.0 to 10.10 p.m., 
11.0 to 11.10 p.m., Eastern Standard Time. (E.S.T. 
ін five hours behind G.M.T.). 

Dr. Taylor of the Naval Research Laboratory, 
emphasises the need of more short wave observers 
and will gladly welcome reports at the above 
address. 


FRENCH BROADCASTING FEARS. 


The control of broadcasting in the interests cf 
national safety has recently been causing some 
anxiety to the French Government, and as a pre- 
cautionary measure, the Sureté Générale has 
increased its staff. The reasons given are that with 
the million wireless receivers now in. use, possi- 
bilities exist of the dissemination of harmful 
political information ; and that Bourse and market 
quotations, particularly adverse, are liable to be 
propagated and used by unscrupulous foreigners 
to the detriment of the franc. 


U.S. AND GERMAN PATENTS. 

An echo of wireless in the war was provided by 
the action of the U.S. Navy Department on October 
30th, in deciding to issue licences to sixty inde- 
pendent radio manufacturers under 129 German 
patents seized by the Alien Property Custodian 
at the outbreak of hostilities. 

The majority of the patents were originally 
owned by the Telefunken Company, апа included 
the well-known Wilhelm Schloemlich and Otto 
Van Bronk patent covering tuned radio frequency. 

In 1919, under the Trading with the Enemy Act, 
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the Alien Property Custodian sold these patents 
to the Secretary of the U.S. Navy. 

According to legal opinion, this latest step of 
the Navy Department will completely change the 
complexion of patent litigation in America. 


MISUSE OF CALL SIGN. 


A complaint of the illicit use of his call sign 
reaches us from Mr. Stanley Ward (2 QS), of 
Brixton, London, S.W. From reports received 
it would appear that the culprit is located in a 
district bounded by Manchester, York, Hull and 
Sheffield. Mr. Ward trusts that the publication of 
this fact will have the desired effect. 


IMPORTANT TRANSMISSIONS FROM 
ARGENTINE. 


Mr. J. C. Braggio, the well-known Argentine 
amateur, who is at present in England, has supplied 
us with some important information concerning 
transmissions now being carried out by his father, 
Mr. Carlos Braggio from DA 8 (ex CB 8). These 
transmissions are sent out every morning from 
4.30 to 5.30 G.M.T., and will continue until the 
end of the year. From 5.30 onwards, Mr. Braggio 
will listen for replies. He uses C.W. on & wavelength 
of 120 metres. 

Amateurs who succeed in hearing these signals 
are requested kindly to report direct to Mr. Carlos 
Braggio, Alsina, 412, Buenos Aires, Argentine. 


EVENING RECEPTION OF AUSTRALIA. 


Consistent daily reception of New Zealand 
amateurs from November 10th onwards is reported 
by Mr. D. B. Knock (6 XG), who also claims to 
have received the Australian A 2CM on the morning 
of November 10th, using a detector and one note 
magnifier. ~ | ‚ 

On the evening of November 13th, at 7 o’clock, 
he was also successful in receiving the Marconi 
" Beam " transmission from Australia, on 90 
metres. Calling “ІССМ de Fisk,” the station 
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was easily readable, and appeared to be using full 
wave rectification. 

A further report of the reception of Australian 
amateurs has reached us from Mr. J. Allan Cash 
(2 GW) of Lymm, Cheshire, who heard A 3BQ 
in the early hours of November 13th, and A 2ME 
on November 14th. The latter station was also 
heard by Mr. J. L. Heaton-Armstrong, of Wimbledon 
Park. 


NEW ZEALANDERS HEARD IN BELGIUM. 


Both Z2AC and Z4AA have been heard by 
a Belgian amateur. On the morning of October 
22nd, the Brussels amateur P 2, tuned in these 
stations, the former on 75 metres, and the latter 
on 80 metres. Although the signal intensity in 
each case was only R3, both stations were easily 
readable. Our correspondent reports that on the 
same night he `‘ logged " 112 U.S. amateurs between 
60 and 80 metres. 


JOHANNESBURG ACTIVE 

High praise of the Johannesburg broadcasting 
station is expressed by Mr. L. C. Hughes, President 
of the Transvaal Radio Society, in some interesting 
notes he has forwarded to us concerning broad- 
casting activities in South Africa. 

Johannesburg (JB), which commenced opera- 
tions in July, has an aerial 75 feet above a seven- 
storied building, and in equipment is almost a 
replica of the Birmingham station. It transmits 
on 450 metres, and has some excellent distance 
records to its credit. For instance it has been heard 
on а single valve at Cape Town, 1,000 miles ; 
Walvis Вау, 850 miles, and Durban, 400 miles ; 


. While with two valves it has been received at 


Bukama, 1,165 miles distant. Mr. Hughes advises 
British amateurs wishing to attempt reception of 
JB to listen nightly between 4.30 and 8.30 (G.M.T.). 


MADAGASCAR WIRELESS SERVICE. 
At present wireless. communication between 


-France and Madagascar, and France and French 


Western Africa, is one-sided. Messages are accepted 


H.R.H. The Prince of Wales opened the [reconstructed section of the Watling Street between Dartfor.l 


апа Rochester on Wednesday, November \9th, the proceedings being broadcast. 


The microphone can be 


geen on the right. 
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for transmission from France, but cannot be 
transmitted in the opposite direction. On November 
27th the Minister of Colonies and the Under- 
Secretary of State for Posts and Telegraphs will 
formally inaugurate the service in both directions 
between Paris and Antananarivo, and Paris and 
Bamako. 


RADIO EXHIBITION ІМ IPSWICH. 

An exhibition which proved а great success, 
both from the point of view of the trader and of 
the amateur, was held at Ipswich on November 
llth and 12th, under the auspices o. the Ipswich 
and District Radio Society. 

In addition to a good representation of the 
local wireless trade, amateur exhibits were well to 
the fore, exemplifying all types of receivers. These 
varied from the smallest of crystal sets to handsome 
cabinet receivers which reflected great credit on 
the abilities of their constructors. An important 
feature of the Exhibition was the demonstration 
of broadcast reception on loud speakers. 


A COMPREHENSIVE WIRELESS 
CATALOGUE. 


One of the fullest and most carefully-produced 
catalogues of wireless apparatus is that issued by 
Messrs. A. J. Dew & Co, of 33-34 Rathbone Place, 
Oxford Street, London, W.1. The book is of 
particular value as a means of reference to the 
wireless trader, for whom it has been specially 
prepared. 


Radio Society of Great Britain. 


An ordinary meeting of the Society will be held 
at the Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, at 6 p.m., on Wednesday, 
November 26th, when L. В. Turner, M.A., M.I.E.E 
will deliver a lecture entitled “ Wavemeters."' 

* $ + ж 


А meeting of the General Committee of Affiliated 
Societies will be held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2, on Saturday, 
November 29th, at 3 p.m., at which various 
important questions affecting the amateur move- 
ment will receive attention. 

* + ж ж 


Т. &. К. NOTES. 


1 am very pleased to be able to supply with these 
notes a photo of Mr. Ralph Slade of Dunedin, New 
Zealand, best known by amateurs as NZ 4 AG (see 
next page). I have also been fortunate in receiving a 
visit from Miss Margaret Ford, also of Dunedin, and 
a great friend of Mr. Slade. It will doubtless interest 
a good many readers of the Wireless World and 
Radio Review to know that Mr. Slade is twenty 
years old, and is engaged in the Postal Telegraph 
services in Dunedin. I am also given to understand 
that it is almost entirely due to Мг. Бізде untir- 
ing efforts that amateur radio in New Zealand 
has arrived at its present most efficient stage, and. 
that he is partly responsible for the building of 
4 AK and 4 AA. 

The most important radio amateur news of the 
week is 2 OD's two-way communication with 
A 3BQ of Australia. Мг. Simmonds is the first 
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European amateur to link up with Australia, 
and deserves our heartiest congratulations. It 
is good to know that his painstaking efforts have 
been so suitably rewarded. 

Some new distant stations have started up in 
the shape of Chilian amateur transmitters ; one 
of these with the call sign 9 TC gives his position 
as Los Andes Chili. His wavelength is about 86 
metres and his note is DC. He was logged a week 
ago by Mr. Galpin (5 NF), whose reception seems 
to be very efficient and who seems to have been 
the first European to have received an Australian 
amateur, though I am not sure that his reception 
has been confirmed. 

Mr. J. C. Braggio, who is at present in Birming- 
ham, informs us that his father is transmitting 
every morning at 0430/0530 G.M.T. and listens 
for European amateurs from 0530; his wavelength 
is 120 metres. 

I am extremely grateful to members of the 
T. & R. Section for their generous support in the 
way of reports, as in the last fortnight I have 
received the large total of FOUR. 

I wil conclude this week with that true old 
proverb : 


“ ACTIONS SPEAK LOUDER THAN WORDS." 


GERALD MARCUSE, 


Hon. Sec., Transmitter and Relay Section. 


CHANGE OF ADDRESS. 
Mr. T. W. Higgs (5 KO), late of Bristol, informs 


.us that after November 21st his address will be 


“ Park Side," 24 Leazes Terrace, Newcastle-on- 
Tyne. He hopes to resume transmissions very 
shortly. 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 26th. 


Radio Society of Great Britain. Ordinary Meeting. At 6 p.m. 
At the Institution of Electrical Engineers, Savoy Place, W.C.2. 
Lecture: '"Wavemeters." By Mr. L. B. Turner, M.A., МЛ.Е.Е.. 


Royal Society of Arts. Ordinary Meeting. At $ p.m. At John Street, 
Adelphi, London, W.C.2.. Lecture with Practical Demonstration, 
‘Talking Motion Pictures," By Mr. С. F. Elwell, В.А. (Mr. 
Alan A. Campbell Swinton, F.R.S., late Chairman of the Council 
will preside). 

Radio Research Society, Peckham. At 44 Talfourd Road. Lectures: 


“ Elimination of Interference,” © Characteristic Curves." 


Streatham Radio,Society. At 35 Strcatham High Road. Lecture: 
“Transmission,” Ву Mr. L. E. Owen (2 V8). 


Bristol and District Radio Society. At 8.p.m. Wireless Lecture 
No s. By Mr. W. A. Andrews, B.Sc. 
Edinburgh and District Radio Society. At 8 p.m. 


Street. Lecture: “Тһе Automatic Telephone.” 
Plucknett, A.M.LE.E. 


At 1.7 George 
By Mr. J. 


THURSDAY, NOVEMBER 27th. 
Luton Wireless Society. At 8 p.m. At Hitchin Road Boys’ 


School. experiments and Demonstrations for Beginners. 
Walthamstow Amateur Radio Society. Lecture by Mr. J. F. 
Stanley, H.Se., A.C.G.I. 


West: London Wireless and Experimental Association. Question 
P" LM t 
FRIDAY, NOVEMBER 28th. 


Bristol апі District Radio Society. Demonstration and Address 
by Metro-Vick Supplies, Ltd. 
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GREAT BRITAIN. 

CHELMSFORD 5 XX, : боо metres, Tests. 
ABERDEEN 2BD, 495 metres; BIRMINGHAM 
SIT, 475 metres; BELFAST 2 BE, 435 metres ; 
GLASGOW 5 SC, 420 metres; NEWCASTLE 5 NO, 
400 metres; BOURNEMOUTH 6 BM, 385 metres 
MANCHESTER 2 ZY, 375 metres; LONDON 2 LO, 
365 metres; CARDIFF 5 WA, 351 metres; 
RELAY STATIONS: LEEDS-BRADFORD 21,8, 
346 and 310 metres; PLYMOUTW 5 PY, 335 
metres ; DUNDEE 2 DE, 331 metres ; 
EDINBURGH 2 EH, 328 metres; NOTTINGHAM 
5 NG, 322 metres; HUL 

LIVERPOOL 6 LV, 315 metres 
6 FL, зог metres. Tuesdays, Thursdays 
and Fridays, 1.0 p.m. to 2.0 p.m. (2LO only). 
Regular daily programmes, 3.0 to 7.30 p.m., 8.0 to 
11.30 p.m. Sundays, 3.0 to 5.0 p.m, 8.30 to 
10.30 p.m. 


FRANCE. 

PARIS (“ Radio Paris"), SFR, 1,780 metres. 
12.30 p.m., Cotton Prices, News; 12.45 p.m., 
Concert; 1.30 p.m., Exchange Prices; 4.30 p.m., 
Financial Report; 5.0 p.m., Concert; 8.30 p-m., 
News and Concert. 


PARIS (Ecole Superieure des Poste et Telegraphes), 


metres ; 


458 metres. 3.45 p.m. (Wednesday), Talk on 
History; 8.0 p.m. (Tuesday) English Lesson; 
8.30 p.m., Concert; 9.0 p.m., Relayed Concert or 
Play. 


PARIS (Station du Petit Parisien), 346 metres ; 


8.30 p.m., Tests. 
BELGIUM. 

BRUSSELS, BAV, 1,100 metres. At 2.0 p.m. 
and 6.50 p.m., Meteorological Forecast. 

BRUSSELS (“ Radio-Belgique 7”), 265 metres. 
Weekdays, 5.0 p.m. to 6.0 pm, and 8o pm to 
10.0 p.m.; Sunday, 5.0 p.m. to бо v.m, and 
8.30 p.m. to 10.0 p.m. 

HOLLAND. 

THE HAGUE, PCGG, 1.070 metres. 4.0 to 6.0 
p.m. (Sunday), 9.40 to rr.40 p.m. (Monday and 
Thursday), Concerts. 

THE HAGUE (Heussen Laboratory, PCUU, 
1,050 metres. 10.40 to 11.40 a.m. (Sunday), 
Concert; 9.40 to 10.40 p.m., Concert; 8.45 to 
9.0 p.m. (Thursday), Concert. 

HILVERSUM, 1,050 metres. 
(Sunday), Concert and News. 

IJMUIDEN (Middelraad), PCMM, 1.050 metres, 
Saturd^v, оло to 10.40 p.m., Concert. 

AMSTEFDAM, РА 5, 1.050 metres (Irregular), 
8 40 to 10.10 p.m., Concert. 

AMSTERDAM (Vas Diaz), PCFF, 2.000 metres, 
9.0 a.m. and 5.0 p.m. Share Market Report, 
Exchange Rates and Now: 


уло to 11.10 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST 
FROM THE FOLLOWING EUROPEAN STATIONS : 


| (|! TT ІІ! ҮП!!! 
ШШШ 


| Na assy 


DENMARK 
LYNGBY, OXE, 2,400 metres. 8.30 to 9.45 p.m. 
(Weekdays), 8.0 to о.о (Sunday), Concert 
ү 


STOCKHOLM (Telegrafverket), 440 metres Daily 
1245 to 10 p.m., Weather Report and Nauen 
Time Signal; Monday, Wednesday and Saturday, 
8.0 to 9.0 p.m., Concert and News; Sunday, 
11.00 a.m. to 12.30 p.m., Divine Service from St. 
James’ Church. 

STOCKHOLM (Radiobolaget), 470 metres. Tues- 
day and Thursday, 8.0 to 9.30 p.m., Concert and, 
News. 

BODEN, 2,800 metres. Tuesday and Friday, 
6.30 to 7.30 p.m., Sunday, 5.30 to 6.30 р.т., 
Concert and News. 

GERMANY. 

BERLIN (Koenigswusterhausen), LP, 680 metres. 
Sunday, 10.50 to 11.50 a.m., Concert: 2,800 
metres, Sunday, 11.50 a.m. to 12.50 p.m., Concert. 

EBERSWALDE, 2,930 metres. Daily, 1.0 to 
2.0 p.m., Address and Concert; б.о to 7.30 p.m., 
Address and Concert; Thursday and Saturday, 
7.20 p.m., Concert. 

BERLIN (Vox Haus) 430 metres. 11.0 a.m., 
Stock Exchange; 1.55 p.m, Time Signals; 5.40 
to 7.0 p.m., Concert; 7.0 to 8.0 p.m. (Sunday), 
Concert. 

BRESLAU, 415 metres. 

HAMBURG, 387 metres. 

SPAIN. 

MADRID, PTT, 400 to 7oo metres. 
p.m., Tests. 

MADRID (Radio Iberica), 392 metres. Daily 
(except Thursdays and Sundays), 7.0 to 9.0 p.m. 
Thursdays and Sundavs, 10.0 to 12.0 p.m., Concerts. 

MADRID, 1,300 metres. Irregular. 

CARTAGENA, EBX, 1,200 metres, 12.9 to 12.30 
p.m., 5.0 to 5.30 p.m., Lectures and Concerts. 

PORTUGAL. І 

LISBON (Aero Lisboa), 3;o to цоо metres. 


Wednesdavs апа Fridays, 9.30 to 120 p.m, 


Irregular Tests. 
SWITZERLAND. 

GENEVA, HB 1, 1.100 metres. 
and 8.0 p.m., Concert or Lecture. 

LAUSANNE, HB 2, 850 metres. 
Concert and Address. 

ZURICH, HBZ, 650 metres. то p.m, News 
and Weather Lorecast; 8.15 pan. to 10.15 
pm., Concert. 


6.0 to 80 


Weekdays, 3.15 


Daily, 9.15 p.m., 


ITALY. 
ROME, ICD, 3.200 metres. Weekdays, 12.0 a.m. 
1,8500 metres, 4.0 p.m. and & 30 pam., Tests, Gramo- 
phone Records. 


ROME, 422 metres. Weekdays 7.30 to 0.30 pan, 
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A lecture of unusual interest, on the subject of 
“ Wireless Component Parts," was given before 
the Ilford and District Radio Society by Mr. Welch 
on October 28th. 

Practically every accessory used in wireless 
construction was dealt with, from the lead-in tube 
to the telephones and loud speakers, and the 
explanations were greatly assisted by suitable slides. 

Similar lectures are to be given on the second and 
fourth Tuesday of each month. 

ж ж ж ж 

" How to Learn Morse " and “ Faults in Dual 
Circuits " were the subjects of two instructive 
lectures delivered by Mr. Knight, A.M.I.R.E., at a 
meeting of the Beckenham and District Radio 
Society on October 23rd. Amateurs in the district 
desirous of learning Morse are invited to join the 
Society's Morse class. 

* * * ж 

А lantern lecture on “ High Frequency Devices ” 
was given before the Brockley and District Radio 
Society by Mr. J. Goss (of the Igranic Electric Co), 
. on Friday, October 31st. А simplified explanation 
was given of various 
methods of aerial tuning, 
making use of Igranic coils, 
and much interest was 
aroused by the description 
of the Igranic H.F. devices 
and the machines em- 
ployed for winding them. 

* E * B 


The scientific work of 
Clerk Maxwell formed the 
subject of an illuminating 
lecture delivered by Prof. 
W. Wilson at a meeting 
of the  Clapham Park 
Wireless апа Scientific 
Society on Wednesday, 
October 22nd. The lecture 
served to show the in- 
fluence of Maxwell’s work 
on modern electrical 
theories and its bearing on 
wireless telegraphy and 
telephony. 

On the following Wed- 
nesday an excellent account 
of the manufacture and 
properties of ebonite was 
given by Messrs. McWilliam 
and Shirley, of the British 
Ebonite Company. 
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Realising the value of developing the social side 
of club work, the Wimbledon Radio Society 
held a whist drive and dance on Saturday, 
November 15th, at the Welcome Hall, High Street, 
Wimbledon. A feature of the evening was the 
reception of the Savoy Bands dance music from 
10 to 11.45 p.m. À 

Some interesting experiments with portable 
transmitting and receiving apparatus were carried 
out by a party of members on the journey to 
Banstead on Sunday, October 19th. The trans- 
missions were successfully heard by 5KS at 
Southfields. 


An instructive paper on the design and layout of 
panels was read by Mr. J. Bulman at a recent 
meeting of the Borough of Tynemouth Radio and 
Scientific Society. Much additional information 
was given after the paper had been read, questions 
being answered and illustrated on the black- 
board. 


Mr. Ralph Slade (Z 4 AG) the New Zealand amateur whose signals were firsi 
heard in this country by С 2 OD, 
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A SIMPLE FOUR-VALVE RECEIVER. 


DIAGRAM is given below of а four-valve 

receiver suitable for the reception of wireless 
telephony, either with telephones or a loud speaker. 
One stage of H.F. amplification and two stages of 
resistance capacity coupled L.F. amplification 
are used. 

Separate H.T. tappings are provided for the H.F., 
detector, and low frequency valves, as the H.T. 
voltage for the latter valves will have to be increased 
on account of the method of coupling employed. 


EADERS PROBLEMS 


Readers desiring to consult the 
should make 
to be found in the advertisement pages. 


4 


" Wireless World ” 


use of the coupun 


«ТЕПТІТІТТІТІПТУ 


МАЛЛАЛААДАДАДАЙА. 


(..%»Ю.. (1791718 


reduced, and the arrangement will suffer from one 
of the defects of transformer coupling. It would 
be much better to employ grid coupling condensers 
having values bet ween 0:05 and 0-25 uF in conjunc- 
tion with grid leaks of 0-5 megohms, even though 
this combination gave less signal strength. ‘The use 
of resistance-capacity coupling is not justified unless 
the circuit is arranged to give an absolute minimum 
of distortion. If a slight amount of distortion is 
to be tolerated, then it would be better to employ 
transformer coupling, with a consequent reduction 
in H.T. voltage, and in the number of valves used. 


А four-valve receiver of simple and inexpensive construction, 


COUPLING CONDENSERS FOR L.F. 
AMPLIFICATION. 


CORRESPONDENT writes to say that he 

obtains greater signal strength when using 
coupling condensers of 0:006 дЕ in conjunction 
with 2 megohm grid leaks, than with the values 
usually specified for these components. — With 
small coupling condensers, however, the amplifi- 
cation of the lower frequencies will be considerably 


CHOKE COILS FOR SMOOTHING CIRCUITS. 


EVERAL circuits have been described recently 

for the purpose of smoothing out the commu- 
tator hum when the Н.Т. current is derived from 
the D.C. mains. А reader has noticed. that in 
nearly every instance Fullerphone choke coils have 
been specified, and asks if there is апу particular 
feature in these coils which makes their use desirable 
in such circuits, 


ә) 


202 


It is not essential to use this type of coil, and it is 
conceivable that under certain conditions a choke 
of this type would be too small. The size of choke 
will depend upon the magnitude of the ripple 
superimposed on the direct current, and this will 
depend, amongst other things, upon the type of 
machinery and the condition of the commutators 
at the generating station. The secondary windings 
of intervalve transformers in which the primary 
windings have been burnt out, make excellent 
choke coils, as also do the secondary windings of 
spark coils. The latter type of coil has the advan- 
tage that the layers are separated with waxed 
paper insulation, and are capable of withstanding 
the high voltages induced when the current is 
suddenly switched off. 


A FRAME AERIAL RECEIVER FOR LONG 
WAVELENGTHS. 
HE diagram given below shows the method of 


connecting a five-valve receiver for use in 
conjunction with a frame aerial. The receiver will 
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winding should consist of a basket coil of 100 turns 
of the sume gauge of wire, and should be mounted 
between the two sections of the secondary winding. 
The tuned condenser will be connected across the 
ends of the secondary winding, and the connection 
for the balancing condenser will be taken from the 
junction. between the two halves of this winding. 
When the transformer is connected in the receiver 
the connections of the primary winding should be 
reversed to find the best method of connection. 


FIXED FILAMENT RESISTANCES. 


N making up a receiver with a minimum number 

of adjustments, a reader wishes to incorporate 
fixed filament resistances for the valves, and asks 
what values of resistances would be necessary for 
D.E. 3, D.E. 5, апа D.E. 5B. valves respectively 
when a 6-volt accumulator is used. For a normal 
filament current, the О.Е. 5 will require an external 
resistance of 54 ohms, the D.E. 5, 4 ohms, and the 
D.E. 5B., 2:25 ohms. 

It will be observed that the difference of potential 
across the ends of these resistances, when the 


7% 


---- ees 


A frame aerial receiver for long wavelengths. 


be suitable for wavelengths above 1,000 metres, 
and the use of resistance coupling for the Н.Е, 
valves will greatly simplify the tuning operations. 
A switch is provided to cut the last valve out of 
cireuit when not required. 


THE SUPER-SENSITIVE SET. 
HIGH frequency transformer suitable for the 
reception of the high power broadcasting 
station on 1,600 metres for use in the above- 
mentioned set may be constructed in the following 
manner. 

The secondary winding should consist. of two 
basket coils, each wound with 125 turns of No. 32 
D.S.C. wire. The coils should be mounted together 
on the same axis, with the windings connected 
in series in the same magnetic sense. The prunary 


normal filament current is flowing through them, 
is equal to the amount by which the normal fila- 
ment voltages differ from 6 volts. In other words, 
the external resistances may be regarded as re- 
ducing the voltage of the accumulator to the normal 
voltage required by each valve. 

Eureka resistance wire between No. 28 and No. 36 
gauge may be used, the thicker wire being used for 
the D.E. 5 and D.E. 5B. valves, and the thin wire 
for the D.E. 3 valve. | 

The following particulars may be of use im 
calculating the length of wire required :— 


S.W.G. Ohms. per yard. 
28 df ps es Up 3-90 
JU ке T "n з 5-57 
2... ЕР Т = 7:35 
34 .. = p 2% 10:13 
36 .. 2x fe .. 14:04 
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EVERY EXPERIMENTER 2524 
SHOULD POSSESS А 


Circuit Reference Book 


A book which can be relied upon to 


Contains the following special 
features. It is the most complete 
and easily understood circuit book 


contain all circuits of Amateur and 
Experimental interest. 


% 


THEORETICAL CIRCUITS 
ARE CONVERTED INTO 


available to-day :— 


Copious notes on Crystal Re- 
ceivers, single-valve sets, high 
frequenev, low frequency and dual 
amplifiers, transmitting circuits. 
Several pages of most useful data 
have been added, including the 
method of pile windings, tables 
giving tuning range of cominercial 


ААРА ————— — 


tv pes of inductances, мах clengths 
produced by various tuning con- 
densers, types of receiving. valves 
and their characteristics, etc., etc. 


PRACTICAL DESIGNS 
IN 


THE AMATEUR'S BOOK OF 
WIRELESS CIRCUITS 


By F. H. Haynes. 
New Edition. Obtain your copy at once. 


PRICE 3/6 NETT 


Postage 6d. 


This new edition of Mr. Е. H. Haynes's popular book gives the fullest 
possible details for wiring-up no less than 117 circuits. Nothing has 
been left to chance. Every value has been inserted and full explanations 
accompany each diagram. Moreover, every circuit has been designed 
by a man who knows the difficulties encountered when constructing 
experimental apparatus. Circuits, diagrams and accompanying text 
are of an essentially practical nature. 
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Tu ne the 
Table -Talker with the 
Matched Tone Headphones 


C emus жант. 
RANDPA is a tremen- 
jdous favourite with the 

rest of thel Brandes family. 
You have only to discover the 
shrewd kindliness which eva- 
porates from his still youthtul 
personality to understand 
why. Не hasa philosophical кар” 
outlook on life and a ripe wiih 
experience. Here he is in wt 

f the armchair, settling down 
The for the evening with his equally mature 
Brandes and experienced friends. The polished 


Family bowl of his old briar peeps from behind | || 

[T the tobacco jar, waiting to be filled and ; = ЛІ Т | | | | І 
give him solace, and there is the amber рери ! | | | ' C 
coloured liquid in a decanter nearby. 2 EA 


Then we come to the Brandes Table- 
Talker with the “ Matched Tone " Head- - 
phones. Soon he will be listening to АП Brandes products сату our official 
their rich volume of sound pulsating — rs Lorie ony ОА. 
and alive with vigorous cadence. A lively | паци ен et sonia A po^ rial. 
circle of acquaintances, all of whom have 


profited by experience. The Table-Talker is a Brandes quality 
| product at a moderate price. The none 

Ask your Dealer for Brandes. resonant, specially constructed hom із 

| matched to the unit so that the air 

' resistance produced will ехаспу DEN 


the mechanical power of the | 
This means beautiful sound-balance 
remarkable tone qualities. It is twenty- 
one inches high, has a self-adjusting 
diaphragm and is finished a 42/- 
shade of neutral brown | 
The “ Matched Tone” feature means 
that both your ears hear exactly E 
same sound at the.same instan id 


you learn a new beauty of tone. 
are tested and re-tested for just t 
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AN IDEAL — 
THREE “VALVE | 
RECEIVER "^. 


INTERNATIONAL 
RADIO WEEK 


№. 277 [уху] 


| BUILDING A SINGLE VALVE SET 
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E may be that you are 
one of the people 
who are content with 
a “crystal.” You get 
entertainment direct 
from your local station. 
It is "good enough.” 
But is it? Only the man 
with the valve realises 
the fascination of explo- 
ring. Out in the ether 
are wandering music 
and voices—they are 
coming from every cor- 
ner of the broadcasting 
world. Your aerial is 


you cannot hear them. 


picking them up, but. 


That valve would lend 


a new meaning to your 

“ listening in. It gives toa 
wireless set all the romance 
of a big adventure. 


Ediswan Valves give uniform 
and excellent results in con- 
junction with an “all stations” 
set. They are noiseless in 
use and combine a high 
degree of sensitivity with a 
length of life which makes 
them very economical in 
service. 

Ediswan Valves will bring the best 
oul of your wireless set—get some 
on the way home and enjoy a better 
programme from to-night onwards, 


All dealers sell them. 


THE EDISON SWAN ELECTRIC CO. LTD. 
QUEEN VICTORIA ST.. LONDON, E.C.4 


fi rat valve DISWAN 


ever made Was 


рг oduc ed i LT VALVES 
the Ediswan ^ 
? laborator 
An interesting study of early wireless history may be made at 
the Science Museum, South Kensington, London, where the complete 
162-9 rertes of Dr. Fleming's experimental valves can be inspected. 
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TOPICS. 


INTERNATIONAL RADIO WEEK. 


By THE EDITOR. 


T the time of writing the degree 

of success attained in reception 

across the Atlantic of the American 

and European broadcast transmis- 
sions is not known, but yet the tests provide 
an opportunity to reflect on the future possi- 
bilities of international broadcast  pro- 
grammes. 

One fact still remains abundantly clear 
and that is that however successful reception 
may be on any one occasion, it is impossible 
to depend upon results to any pre-arranged 
schedule since the causes which contribute 
to “ good " and “Бай” reception periods 
are not yet understood and certainly cannot 
be foretold. 

Because it is frequently possible to receive 
direct across the Atlantic intelligent, though 
imperfect, speech and music in all parts of 
the country, and especially in view of the 
success which has attended the recent 
demonstrations of  re-broadcasting of 
American transmissions by the B.B.C. here, 
one is justified in having an optimistic 
outlook upon the future, and in believing 
that, in principle, at all events, the ambitious 
programme of the present international 
tests foreshadows the very definite achieve- 
ments which the future holds in store. 

The need at the present stage of develop- 
ment of long distance wireless telephony is 
for more data upon which to work, and from 
which assumptions may be deduced. Then 
step by step the accuracy of these assump- 


tions can be checked by practical work, but 


“-----.. --- 


the first requirement is certainly reliable 
data collected from observations on reception 
under varying conditions. Dependable wire- 
less telephony communication over such 
great distances must not be looked forward 
to as an achievement to be realised at an 
early date, because everything points to the 
fact that many obstacles have yet to be 
surmounted before such a goal can be 
reached. 

Even when all other considerations have 
been met, and the technical efficiency of 
both the transmitting and receiving equip- - 
ment has been perfected, the problem of 
atmospheric interference is still likely to 
prove the greatest stumbling block as it 
still is in all long distance communica- 
tion. Perhaps the utilisation of very short 
wavelengths, which present observations 
indicate are comparatively free from atmos- 
pheric trouble, may be the solution, but 
here again progress is likely to be propor- 
tional to the amount of data which can 
be collected from a multitude of obser- 
vations. The amateur is in a position to 
provide a large percentage of data such as 
is likely to be of value, and perhaps reports 
of reception in connection with these inter- 
national tests may contribute towards 
supplying much information which will 
ultimately assist in the solving of out- 
standing problems. It 15 only by organised 
effort such as this that sufficient data can 
be collected to provide information of value 
after it has been sifted and examined. 
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“LPZ” — THE HIGH POWER STATION 


THE WIRELESS WORLD 


AND RADIO REVIEW . DECEMBER 3, 1924 


AT 


BUENOS AIRES. 


(Ву А SPECIAL 


NOTHER of the world's giant 
wireless stations has reached 
completion at Monte Grande, near 
Buenos Aires, in the Argentine. 
This station has not been built entirely by 
one commercial wireless company, but is the 
outcome of the efforts of several companies 
which have combined in the production of 
Argentine's largest wireless installation. 
The station is erected for communication 
not only with the continents of both North 
and South America, but, in addition, con- 
ducts traffic and maintains communication 
between the Argentine and nearly all other 
countries of the world. The fact that the 
station has been designed and erected by a 
combination of the greatest wireless com- 


CORRESPONDENT.) 


panies in the world facilitates this object, 
because, in planning the station, considera- 
tion was given to the fact that it was destined 
to communicate with other stations belonging 
to various companies, or installed by them, 
all over the world. 

The transmitting station is erected on a 
site some 12 miles from the City of Buenos 
Aires, whilst the receiving equipment is 
located at Villa Elisa, some 30 miles from the 
city. The aerial at the transmitting station 
is directional north-west to south-west— 
that is to say, directional to Europe—and 
it consists of two halves forming a giant T 
supported by ten high masts of approximately 
680 ft. each. Each half of the T aerial is 
composed of 16 wires about 1,270 metres 
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Fig.2. Aerial lead-in to the transmitter building, showing the method of support. 
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Fig. 3. Counter-weights to maintain the requisite 
tension on the aerial wires. 


in length. Six of the masts are built by the 
Telefunken Company, and the remaining 
four by the French company, C.T.S.F. 
The aerial is supported in some 200 places, 
and 1,000 insulators are used for this purpose. 


The masts which support the aerial wires 


are in pairs, with supports of steel cables run 
between them. These supports carry the 
aerial wires, which are on insulated rollers, 
and at either end of the aerial the wires are 
weighted as shown in the photograph, Fig. 3. 
these weights being 40 kg. each, and serving 
to maintain the requisite tension and to 
compensate for any variation in the length 
of the aerial wires due to differences of 
temperature. It is perhaps difficult when 
one is in the habit of thinking of aerial wires 
of, say, rooft. in length, to realise the 
enormous strain which can result from 
expansion or contraction of the wires con- 
stituting the aerial system of one of the high 
power stations. 

By employment of the compensating 
weight, these differences in length due to 
variations in temperature are self-adjusting 
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without exercising any additional strain 
either on the aerial wires themselves or on 
the supporting masts. В 

The earthing arrangement consists of а 
buried network, and in addition, overground 
wires supported at a height of 10 metres 
from the ground. Fig. 1 shows the appear- 
ance of the main building, which is of an 
architecture similar to that adopted by most 
of the designers of modern high power 
stations. The central power station at 
Buenos Aires provides the electrical power 
for operating the station. On arrival at the 
station the supply is transformed down from 
12,500 volts to 3,200 volts, and supplies two 
motors, which drive the dynamo and other 
machinery utilised in the equipment of the 
station. 

Two high frequency machines are installed, 
one being employed for transmission whilst 
the other is in reserve. The high frequency 
generator gives an output of I,000 amperes, 
750 volts at a frequency of 6,000. Fig. 2 
shows the method employed for leading in 
the aerial wires to the transmitting room. 
Fig. 4 gives an indication of the method of 


Fig. 5. 


THE WIRELESS WORLD AND RADIO REVIEW 


DECEMBER 3, 1924 


supporting the aerial lead-in as it is brought 
to the station in order that all strain should 
be removed from the actual leads as they 
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Fig. 4. 


Anchorage for the aerial lead-in. 


enter the building. Fig. 5 is a view taken 
inside the transmitting building. Fig. 6 
shows the interior view of the receiving 
station at Villa Elisa. 

The station which is now conducting 
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Interior of the station building. 
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Fig. 6. А corner of the receiving room at Villa Elisa. 


constant traffic with Europe operates on a 
wavelength of 17,300 metres when com- 
municating with this country, whilst other 


wavelengths are used for communication 
with North and South America, the Continent, 
and other parts of the world. 


TELEPHONE RECEIVER MANUFACTURE. 
SOME INTERESTING PROCESSES AT THE B.T.H. WORKS. 


As the telephone receiver came into being many 
years ago it would be expected that its design 
would have become entirely standardised, раг- 
ticularly as it is such a simple instrument composed 
of so few components. А recent visit to the 
Coventry works of the British Thomson-Houston 
Company revealed that the process of evolution 
is still going on in both the design and manufacturing 
methods brought about by the present enormous 
demand. 

In brief, manufacture starts with the preparation 
of a short cobalt steel bar used to provide the 
polarising field, which is a departure from the more 
usual form of circular magnet. The adoption of 
cobalt steel is a new feature, and has been developed 
for use in the telephone receiver as a result of the 
extensive experience which the B.T.H. Company 
possess in the manufacture of permanent magnets 
for ignition magnetos. Soft iron pole pieces are 
clamped on to the ends of the bar, making a good 
magnetic union. The entire case is next moulded 
around the magnet, thus holding it firmly in 
position and eliminating any chance of vibration, 
and at the same time obviating the use of screws. 
The moulding material, which is a form of Bakelite, 
has been specially developed to possess good 
insulating and dielectric. properties, and is brown 
incolour. Theremaining manufacturing operations, 
consisting of winding, setting up, and packing, are 


carried out mostly by women and girls working 
in sections or teams, each team producing complete 
head telephone sets. The finished product is 
transported by a belt conveyor, and means are 
provided for automatically indicating and registering 
the output of each team. The output of the various 
teams, as the day progresses, is recorded on 
electrically propelled dials, so that comparisons 


A section through the receiver. 


can be readily made and a competitive spirit 
created. MEM | 
Testing is accomplished by blind workers, 
trained by St. Dunstans, and these men are found 
to possess extraordinary powers of aural observation. 
While passing through the workshops and 
laboratories one notices the large scale on which 
the manufacture of wireless equipment ін carried 
out, and realises the extent to which broadcast 
reception has been taken up by the public. 
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Right Angle Bending Pliers. 

The beginner may find some 
diffculty in correctly shaping the 
leads when using No. 16 S.W.G. 
tinned copper wire for connecting 
up a receiver. The principal diffi- 
culty which arises is that of making 
the bend at the point where it is 
precisely needed, for when using 
ordinary square-nosed pliers the 
actual bending point takes place 
a little way from the jaws, depend- 
ing upon the stiffness of the wire. 
The pliers shown in the accompany- 
ing illustration have V-shaped jaws, 
and when closed on to the wire, 
create a bend exactly where 
required and at a precise right angle. 
For neat wiring these pliers considerably 
simplify the operation, giving a neat and 
workmanlike appearance. 


A New Key Switch. 

The utility of a receiving set is considerably 
extended when fitted with switches for 
changing the circuit arrangement, though 
every care must be taken to ensure that the 
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introduction of a switching device does not 
render the receiving set inefficient. 

Of the many types of switches obtainable, 
those have the best appearance in which the 
contacts are behind the panel and are 


The Aermonic pliers, with grooved jaws for producing 


right angle bends. 


operated by means of a key on the front. 
The wel-known Dewar type is an excellent 
example, although not always suitable for 
use in H.F. circuits. A switch of good clean 
construction is shown in Fig. 2, and is a 
product of International Wireless Manu- 
facturers, Limited. 

Liberal spacing has been provided between 
the contact blades and the switch is sub- 
stantially built. The springs are of German 
silver tipped with non-oxidising contacts, 
while the body of the switch is machined all 
over to give a good clean precision finish. 


Valve Window. 

The manufacturers 
of the Aermonic pro- 
ducts have added а 
valve window to their 
range of components. 
It isa little larger in 
diameter than the 
type usually seen, and 
is well finished bright 
nickel with fixing 
screws. No screw-heads appear on the front 
rim. 


The Aermonic valve window. 
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IDEAL RECEIVERS-I. 


Under this heading the author will describe a number of receivers. Each 


instrument ts to be built to meet certain requirements. A 


full discussion 


of the principles underlying the design and operation of the receiver, and, of 
course, complete constructional details will be given. 


A THREE VALVE RECEIVER 
With Valve Detector and Two Stages of Choke-coupled L.F. Amplification. 


By W. JAMES. 


HIS instrument was designed for 

the man requiring a receiver (À) 

with only one tuning control, and, 

of course, adjustable reaction, 
(B) giving high quality amplification, and 
(C) strong loud speaker reproduction from at 
least the local and high power broadcast 
stations.* 

The receiver is tuned by a variable 
condenser and a plug-in coil, which are 
connected in the aerial circuit. The coil is 
accommodated in one of the plugs of a 
two-coil holder, and a switch is employed 
to connect the condenser in series or in 
parallel with the coil. This switch is 
employed because it is usually better to have 
the tuning condenser in series with the coil 


when receiving short wavelength signals, 


2% Under normal conditions several other stations 
can be heard with satisfactory volume. 


and to have them in parallel when receiving 
long wavelength signals. 

Now there is a break in the band of 
wavelengths which may be tuned in with a 
given coil when the condenser is connected 
in series and then in parallel. For instance, 
suppose the aerial acts as a fixed condenser 
having a capacity of 0-0003 microfarads, 
and that the tuning condenser has a range 
of o-ooo1 to 0-001 microfarads. When the 


condenser is in series (Fig. 1A) the effective 


capacity—which may be found from the 


x. 25 
formula CC aC. has a minimum value of 


0:000075 uF, and a maximum value of 
0:00023 ҺЕ. With the tuning condenser in 
parallel (Fig. 1B) the minimum capacity is 
o:0004 uF and the maximum capacity 
0:0013 ҺЕ. That is, the wavelength range, 
assuming the coil has an inductance of 
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Ioo microhenries, is approximately 163-285 
metres when the tuning condenser is in series, 
and 375-680 metres when in parallel. There- 
fore wavelengths between 285 and 375 metres 
cannot be tuned in unless the coil is changed. 


Fig. 1. Explaining the effect of (A) connecting the 
aerial tuning condenser in series with the aerial and 
(В) in parallel. 


To remove this disadvantage the circuit 
has been so arranged that when the tuning 
condenser is switched in parallel with the coil 
a fixed condenser is connected in series with 
the aerial to lower the effective capacity of 
the circuit to a value which is a little less than 
the maximum capacity of the circuit when the 
condenser is in series. The connections of the 
series-parallel switch are given in Fig. 2. It 
will be seen that when the left-hand contacts 
are connected, the tuning condenser and coil 
are in series with the circuit, and when the 
right-hand contacts are connected the tuning 
condenser and coil are in parallel, and the 
aerial is connected to the tuned circuit 
through the fixed condenser. 

A suitable value for the fixed condenser 
is easily found, for as the minimum capacity 
is to be a little less than 0:00023 pF, and 


Fig. 2. 


The special connections of the’ series-paruallel 
switch and the fixed condenser, C,. 


the minimum capacity of the tuning con- 
denser is 0:0001 uF, the remaining capacity 
in the circuit should be less than 0:00013 pF. 
Now we have assumed the acrial to act as a 
fixed condenser of 0:0003 ul ; therefore the 
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fixed condenser may have a value of o-00024F 
—when the resultant capacity is 0:00012 pF. 
As most aerials have a capacity of rather 
under 0:0003 МЕ, a fixed condenser of 
0:0002 ҺЕ will be satisfactory. The band of 
wavelengths which may be covered when the 
tuning condenser is in parallel is now lower, 
being 280-630 metres., 
It is usual to connect the moving plates 
of the tuning condenser to earth or to the 
aerial, and the fixed plates to the grid of the 
first valve. With the connections of Fig. 2 
the fixed plates (indicated by a dot) are 
permanently connected to the grid, and the 
moving plates are connected to earth when 
the condenser is in parallel with the coil, 
or to aerial when the condenser is in series. 
The condenser used in the receiver under 
consideration is а Burndept, maximum 
capacity 0-001 uF, which has a metal case. 


C, 


Fig. 3. The aerial circuit connected to the detector. 
This case, the metal end plates, and the 
moving plates, are all at the same potential, 
and the fixed plates are insulated. 

A valve detector is employed in this 
receiver, and the ends of the tuned circuit 
are connected to the grid—through the grid 
condenser and leak, and to the filament (Fig. 3). 
It will be observed that the grid leak is 
connected across the grid condenser, the 
reason for this being that grid condensers 
are usually provided with clips to accom- 
modate a grid leak, and that it is usually 
necessary to try several values of grid leak 
before best results are obtained. 

The valve is, of course, a voltage operated 
device. That is, the effect produced is bigger 
the larger the voltage applied to the grid. 
Therefore the grid circuit of the valve is 
connected across the aerial inductance, and 
the aerial circuit is so adjusted that the 
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largest possible voltages are set up by the 
signal. 

The largest voltages, for a given signal, are 
usually set up when the tuning condenser has 
a small value of capacity; consequently 
the largest coil which will enable the signal 
to be tuned-in should be employed. When 
the condenser is in series with the aerial, 
however, the signal strength may be reduced 
if the condenser is set at a very low value. 

To obtain good selectivity, it 15 advisable 
to employ either a small value of capacity 
in series with the aerial, ог a large value of 
capacity in parallel with the aerial tuning 
coil 

In this receiver a condenser having a 
maximum value of o:ooruLF is employed. 
It will be found that tuning is critical, par- 
ticularly when the condenser is set near its 
minimum value. Tuning is easier when an 
extension handle is fitted to the condenser. 

The advantages of employing a large 
tuning condenser are that the desired 
selectivity may be obtained, and a wide 
range of wavelengths may be tuned in with 
one coil. 

Selectivity and signal strength are con- 
siderably improved by reaction. The re- 
action coil, which is connected in the anode 
circuit of the detector, is mounted in the 
movable plug of the two-coil holder (Fig. 3). 
Fixed condenser C, carries the high fre- 
quency currents from the top of the reaction 
coil to the filament of the detector. 


THE METHOD OF COUPLING. 

There are three types of coupling— 
transformer, resistance-capacity, and choke- 
capacity. In this receiver the choke-capacity 
method of coupling is employed. When 
transformers are used it is not always 
possible to obtain high quality amplification, 
and the disadvantage of the resistance- 
capacity method of coupling is the high 
anode voltage required, and the low value 
of amplification per stage. With choke- 
capacity coupling, however, it 15 fairly 
easy to obtain high-quality amplification, 
a reasonable degree of amplification per 
stage, and there is very little waste voltage 
in the choke. 

To ensure good quality with choke- 
Capacity coupling, it 15 necessary to use а 
choke having a sufficiently large inductance ; 
to use a coupling condenser of large capacity ; 
and to operate the valves in such a manner 
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that the grids do not become positive during 
any part of the signal. 

From the point of view of signal strength 
it is necessary to employ chokes having an 
impedance at the lowest frequency in the 
signal (say 100 cycles), which is two or 
three times the impedance of the valve, 
and to employ valves having a high ampli- 
fication factor combined with low impedance. 

The valve chosen for use in this receiver 
is the D.E.5 B, which has an amplification 
factor of 20, and an impedance of 30,000 
ohms. From the point of view of quality 
and signal strength, therefore, the choke 
connected in the anode circuit should have 
an impedance of 60,000 to 90,000 ohms, or 
an inductance of about roo henries at a 
frequency of 100 cycles. Chokes having 
this value are not, so far as I know, readily 
obtainable ; hence, transformers with their 
windings connected in series are employed 
in this receiver. 

The required inductance may be obtained : 
by the use of a relatively large iron core and 
few turns of wire, or a large number of . 
turns and a smaller iron core may be em- 
ployed. It is preferable to use as little iron 
as possible, provided the self-capacity of the 
winding and its resistance are kept at 
reasonably low values. In this receiver 
Burndept transformers are employed, the 
windings being connected іп series to give 
the maximum value of inductance. 

The total inductance is probably higher 
than roo henries. That being so, a signal 
of т volt applied to the grid will set up a 
voltage of approximately 18 across the choke 
connected in the anode circuit. This voltage 
is transmitted to the grid of the next valve 
by a fixed condenser. 

THE COMPLETE CONNECTIONS. 

Referring now to the diagram of the 
complete receiver (Fig. 4), an incoming signal 
is rectified by the grid condenser and leak 
С, R,, and appears as magnified voltages 
across the choke Т) connected in the anode 
circuit. These voltages are passed to the 


: grid of the second valve by condenser С,, 


which has a capacity of 0-125 microfarads. 
The grid is held at a suitable negative mean 
voltage by the grid leak of 0-3 megohms 
and the grid battery. There will be no 
appreciable fall in voltage over the coupling 
condenser, because its reactance to currents 
of speech frequencies 1s negligible compared 
with the effective resistance of the grid leak 


B 
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in parallel with the grid filament path of the 
valve. 

As the second valve is being used for 
voltage amplification, a D.E. 5 B type valve 
is employed, and а choke T, connected in 
its anode circuit. The magnified voltages 
set up across choke T, are transmitted to the 
grid of the last valve by condenser C,, and 
the grid has connected to it in the usual 
manner a grid leak and grid battery. 

Now the purpose of the last valve is to 
supply the current to operate the loud 
speaker. It must be a power valve, that is, 
a valve having an impedance comparable 
with that of the loud speaker (or a coupling 
transformer). As we require power to 
operate the loud speaker the valve must 
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to carry this current, and the loud speaker 
and a fixed condenser (C,) are connected in 
shunt. The choke does not require such a 
large inductance as those employed in the 
anode circuits of the other valves because 
the impedance of the last valve is much 
lower. The choke used has an inductance of 
20 henries, and is a Burndept choke, which 
is wound with a relatively thick wire. Con- 
denser C, has a capacity of 0:5 microfarads. 

It will be observed that three grid leaks 
(each having a value of 100,000 ohms) are 
connected to the grid side of C,, and that the 
grid of the last valve may be connected to 
points А, Bor C. When the grid is connected 
to point A, the full voltage of choke T, is 
applied to the valve; when it is connected 


Fig. 4. Connections of the complete receiver. 


have ample emission, and because of the 
low impedance required it will have a fairly 
low amplification factor. The valve used is 
a D.E.5, which has an impedance of 7,500 
ohms, and an amplification factor of 7. 


For good loud speaker results a signal 
peak voltage of 5, or a total grid voltage 
swing of IO volts is required. As the grid 
of the valve must not be allowed to become 
positive (to prevent grid current distortion) 
the grid should have a negative bias of 
5 volts, plus, say, 1 volt, to allow for the 
"free" grid potential and for safety. 
A grid battery of 6 volts (4 dry cells) is 
therefore employed. 

As the normal anode current of the lasi 
valve is of the order of 6 milliamperes a 
choke (T,) is connected in the anode d 


to B or C about two-thirds or one-third 
of the voltage is applied to the grid. 

The reason for the provision of tappings in 
this way is as follows. We have assumed 
that the last valve will satisfactorily operate 
the loud speaker when the signal voltage 
applied to the grid has a maximum value of 
about 5 volts. The grid voltage of the 
second valve is therefore 5/18 volts, and 
this grid, therefore, has a negative bias of 
ІР volts. Strong signals will probably set 
up $ to І volt across the first choke T,, and 
therefore the voltage developed across the 
second choke Т, may rise to between 9 and 
I8 volts. A voltage of this magnitude would 
overload the last valve, so the tappings 
mentioned above were provided. 


(To be concluded.) 
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INTERNATIONAL RADIO WEEK. 


NOTES ON THE PROGRESS OF THE TESTS. 


EFORE any definite statement on the 

results of the international tests can 

be published it will be necessary to 

wait until it has been possible to 

check reports with the details of the pro- 
grammes from the various stations. 

Programmes transmitted from the Euro- 

pean stations are being sent to Radio 

Broadcast in America, whilst The Wireless 

World and Radio Review will be supplied with 
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the programmes of the American stations. 
A cable received from Radio Broadcast 
states: '' Reception your stations remark- 


able over entire continent. Thousands of 


telegrams and telephone calls making re- 


ports." 

The reports which have so far been received 
indicate that the reception of Continental 
stations and the stations of the British 
Broadcasting Company has been very much 
more satisfactory than the reception of 
the American transmissions on this side. 
This is partly accounted for, no doubt, by 
the fact that atmospheric conditions here 
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have been unfavourable during the first 
days of the tests, whilst in addition 
it must be expected that the number of 
persons listening to the American pro- 
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grammes is not so great as would be the case 
if this occasion were unique for American 
reception as in America it is unique for the 
reception of European stations. 

Listeners here have much the same 
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opportunity for receiving American stations 
on any night since they can listen in during the 
ordinary hours of American programmes. 
But our normal transmission hours, of course, 
are made whilst it is daylight in America, 
and it was therefore imperative that special 
times for the European transmission should 
be arranged. 

Judging from the early reports received, 
one of the Continental stations heard best 
in the United States. is the Brussels broad- 
casting station. The equipment of this 
station is similar to that at the London 
station 2 LO and illustrations of the trans- 
mitting room and the masts апа aerial 
equipment are given here. Other stations 
so far reported heard but not yet confirmed, 
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are PTT, Paris, Rome ІКО, and Madrid, 
whilst early information establishes that 
several of the B.B.C. stations were identified. 
How much of the programmes was received 
in America will be ascertained at a later date. 
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The interest in the tests which has been 
displayed throughout the world is truly 
remarkable. Both here and on the Continent 
newspapers have devoted special articles 
to describing the arrangements and reporting 


results. By arrangement with The Wireless 
World and Radio Review a representative of 
The Times listened in throughout the test 
period of the morning of the 27th, and recorded 
his experiences in the issue of The Times 
for November 28th. 

In America the enthusiasm displayed 
has been even greater, this being accounted 
for by the reasons referred to above. 

When all reports have been received there 
is no doubt that they will compile a most 
remarkable record. 
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READERS’ 


PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


H.T. Battery Switch. 
HEN constructing a switch for tapping 
out the cells of a high tension battery 
to provide the required critical potential, 
care must be taken to avoid short-circuiting 
the studs as the switch arm passes over them. 


il 


NEE 
ШШШ 


Switch arm and stud for tapping out the cells of the 
Н.Т. battery. 


One method is to insert “ dead” studs 
intermediate between those connected to the 
battery, but a simple arrangement consists 
in the use of short pieces of threaded 2 BA 
rod arranged almost flush with the surface 
of the panel. The diagram explains the con- 
struction, and it will be seen that threaded 
holes are made in the panel and 2 BA screws 
or short pieces of threaded rod inserted (C). 
These are locked in position by means of 
nuts (A), whilst a small indentation (B) 
arrests the switch arm when exactly over the 
studs. 
W. А. С. 


A Useful Tap for Ebonite. 


Т is not generally known that а brass 
threaded spindle is sufficiently hard for 
tapping ebonite, and, in fact, is often more 
durable than asteel tap. A useful range of taps 


can easily be made up by filing a taper on 
the ends of a screw of the correct size so as to 
reduce it to three faces, or, alternatively, a 
bottoming tap may be constructed by filing 
three V slots down the sides of the thread. 
A suitable key is made by locking a piece of 
bent brass under the head of the screw by 
means of a nut. 
G. A. S. 


An easily-made brass tap for ebonite. 


Switching L.F. Valves. 


T is not often realised that a single pole 

switch with four contacts can be used 
for bringing three L.F. amplifiers in circuit 
as required. The accompanying diagram 
makes no provision for correcting grid 
potential with grid cells or for the use of 
additional plate voltages and shows only 
the principle for connecting up the low 
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Cutting L.F. valves in and out of circutt by a single arm switch. 


frequency amplifying stages. If the circuit 
is carefully examined it will be seen that 
the switch effects the necessary circuit 
changes efficiently and that there are no 
shunted circuits across the telephone re- 
ceivers when only one or two of the amplifiers 
are in use. 

With the switch on stud 1, and No. 1 
filament rheostat in the “ on " position the 
circuit consists of detector valve only. With 
the switch on stud 2, and with filament 
rheostats I and 2 on, the circuit is detector 
and one L.F. amplifier. On stud 3 filament 
rheostats І, 2 and 3 should be switched on, 
giving detector and two L.F. amplifiers. 
With the switch on the 4th stud and all 
rheostats on, the circuit is a detector with 
three L.F. amplifiers. 

W. B. 
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A novel valve holder. 


A Simple Low Capacity Valve Holder. 
CIRCULAR piece of ebonite about 
55 in. or ĝin. in thickness сап be used 

to construct a useful valve holder. Holes 

аге drilled through in the usua! positions for 


.the pins of the valve, while others are drilled 


in the sides so as to penetrate those already 
made. Brass brads or rivets are inserted in 
the side holes, and leads soldered to their 
heads. If a rubber band is now passed 
round the outside of the disc the rivets will 
be driven inwards with a spring action, 
causing them to make reliable contact on 
the pins of the valve. mus 


Stop for sustch arm. 


Limiting Switch Arm Movement. 

TOP pins are usually employed to prevent 

a switch arm from passing off the studs, 
though a much simpler arrangement consists 
of filing down the studs, leaving raised 
portions on those at the ends. These raised 
pieces will engage on the arm and limit its 
movement, which has the advantage that less 
panel space is taken up than when pins are 
fitted. 

M. H. 


DEcEMBER 3, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


Compact Variable Coupling. 


ANY amateurs will find the device 
shown in the accompanying diagram a 
most useful component in the construction 
of receiving apparatus. It can be used ав а 
coupling between aerial and closed circuit, 
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ІШІ. 


CARDBOARD 


Useful variable coupling for basket coils. 


or it can be incorporated when constructing 
intervalve high frequency transformers. ІЁ is 
quite easy to construct, and the drawing is 
almost self-explanatory. It will be seen that 
a screw thread carries two basket coils 
pressed apart by means of a spring, while a 
threaded knob is used to vary the distance 
between them. 
К.Н. К. 


Plug-in Н.Е. Transformer. 
IXED coil inductances wound upon 
cards, provide efficient tuning. A pair 
of these inductances can easily be built up 


An easily made H.F. transformer. 


307 


to form an H.F. intervalve transformer in 
which the coupling between the two coils is 
fixed. The construction will be seen from 
the illustration, in which valve pins are 
tapped into а 3/16 in. piece of ebonite and 
used to support the two inductances which 
are spaced apart by a { іп. ebonite washer, 
and clamped down by another piece of 


ebonite held under a screw. 
E. А.А. 


Another Variable Grid Leak. 


JA el ka line on good tough paper is 
well known to be useful as a variable 
high resistance, though care must be taken 
as to the method adopted in making a 
reliable contact. The accompanying sketch 
shows the paper mounted on the face of a 
piece of ebonite, the tags A and C being used 
to make contact with the ends of the pencil. 


Variable grid leak. 


A spindle and knob is set up with a light 
bronze spring arm, which is suitably rounded 
so as not to produce undue wear on the lines 
or the paper, travelling smoothly over it 
and picking up reliable connection. The 
contacts A and C may be made of springy 
material and slightly bent over at the ends 
before being attached by the screws. This 
will cause them to bind down firmly on to 
the pencilled surface. The holes D and E 
serve for attaching this variable grid lead to 
the instrument panel. 
A. L. de S. 
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PATENTS 


AND 


A Method of Generating High Fre- 
quency Currents. 

An interesting method of producing high 
frequency currents consists in setting up 
oscillations by means of a microphone, 
buzzer or other suitable arrangement, and 
exciting a circuit tuned to a harmonic of 
these oscillations. The tuned circuit may be 
connected to the grid circuit of a valve 
whose anode circuit is also tuned to the 


Fig. 1. 


Explaining a method of generating H.F. 
currents. 


frequency of the oscillations. The invention, 
which is described in Patent No. 212,563, 
may be understood by referring to Fig. 1. 
A microphone, M, is connected to the 
primary winding of the transformer P, and 
a telephone receiver T, which is situated in 
front of the microphone, is connected in the 
secondary ; therefore low frequency oscil- 
lations are set up in the secondary circuit. 
In this circuit is included a circuit A, tuned 
to a harmonic of the fundamental oscillation. 

The inductance of circuit A is coupled to 
the inductance of circuit B, which is connec- 
ted to the grid of a valve. Connected to the 
anode is the usual tuned circuit C which is 
coupled to an aerial. 


Tuning Coils. 
Multi-layer tuning coils of the plug-in 
type are usually wound in such a manner 


ABSTRACTS 


that the finished coil has a low value of 
self-capacity. There are many types of 
winding, but they all have spaced turns or 
layers, and in some of them the turns and 
layers are spaced. The construction of a 
new type of coil may be gathered from 
Fig. 2. A band or tape of paper or other 
suitable material is formed of a width cor- 
responding to the axial length of the coil 
desired, with a number of wires arranged 
parallel to the edges of the tape and secured 
to the tape by a strip of insulating material. 
The appearance of the tape may be seen 
from Fig. 2A, and the section of Fig. 2B. 
The wires may be spaced a suitable distance, 
preferably at least equal to their diameter. 
The tape is wound into a coil having as 
many layers as are necessary to ріуе уе 
required inductance. When the coil is 
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Fig. 2. Construction of a multi-layer сой. 


wound the wires at each end of the tape are 
brought out, and the ends connected to form 
a continuous winding. Fig. 2C is a sketch 
of a complete coil. Coils of this type are 
patented (No. 221,594) by N. P. Hinton and 
Metropolitan Vickers Electrical Co. 
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The panel. 


The terminals at the top are aerial and earth, with telephone terminals on the right. 
the condenser dial is the fine tuning knob. The sockets at the lower edge tap out the tuning сой. 


Near 


INSTRUCTIONS FOR MAKING A 


SINGLE VALVE RECEIVER. 


Repeated requests for simple constructional details of a single valve receiver 


prompted the preparation of this article. 


The circuit is an old favourite, 


and no elaborating features have been introduced. The skilled experimenter 


can recommend this set to his less experienced friend. 


Constructional 


details all work out easily, and the merest novice should find no difficulty 
in carrying the job threugh while the finished set forms a good starting 
point in valve reception. 


HE first valve circuit the amateur 

adopts as he progresses is in- 

variably one consisting of a tuned 

aerial with variable condenser 
and inductance, detector valve with grid 
condenser and leak, with reaction coil and 
telephones connected between the plate and 
the high tension battery. Although 
the number of circuits developed for recep- 
tion purposes is almost unlimited, it can be 
said that this simple arrangement is very 
popular for amateur work and is employed 
in more than half of the varieties of broad- 
cast receiving sets to be found on the 


market. It has its place also in the experi- 
menter’s laboratory, and it is of interest to 
observe that many of those who achieve 
distinction by receiving over immense 
distances confess to its use. 

A vertical panel screwed at its lower edge 
or bracketed to a baseboard 15 the simplest 
form of construction for experimental jap- 
paratus while producing a set of good 
appearance. The components requiring ad- 
justment and which usually need to be 
carefully insulated are attached to the 
ebonite, whilst the remainder of the fitments 
are secured by wood screws to the baseboard 
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and, as a rule, possess the requisite insula- 
tion. 

A full size drawing 15 given of the front 
panel and the dimensions can be transferred 
either with the aid of a rule or by pricking 
through, using the page as а template. 

The beginner might be advised that ebonite 
panels are shaped up first by filing one of 
the longer edges true as tested by laying a 
steel rule along it and at mght angles to the 
face by means of a square. The edge may 
be finally finished by drawing it across a 
piece of carborundum paper laid flat on the 
table, applying an even pressure to both 
ends while the straight line scratches may 
be removed if desired by still holding the 
panel quite vertically and employing a 
rotary motion. The two ends are next squared 
up to the required length and at right angles 
to the first edge, while the other long edge 
is finished by filing down to a scratch line 
indicating the width of the panel. When 
filing or sawing ebonite the work should be 
clamped so as to only just project above 
the edge of the vice, or, if this is not possible, 
a piece of hard wood should be placed 
behind it and extending nearly to the 
edge under treatment so as to prevent 
vibration and chattering. 

The centre indicating the position of the 
condenser will be found suitable for almost 
any type, while an additional hole is shown 
in the drawing of the panel to accommodate 
the fine adjustment knob fitted to the 
" J.B." condenser used in this instance. 
It has capacity of 0:0005 mfds. If the 
reader does not possess a drill sufficiently 
large for making the centre hole it can be 
produced by enlarging a small hole with 
the tag of a file or by working to a scribed 
circle of the required size with a round or 
rat-tail file. Positions for holes for fixing 
an Ormond filament resistance are given, 
whilst the valve is viewed through a grating 
of seven holes set out by marking off a 
radius around a circle. 

The baseboard is constructed from {$ in. 
planed mahogany, the long edges being 
planed to give the correct width and the 
ends filed down true to lines set out across 
the face. It should be rubbed down with 
fine glasspaper and treated on both sides 
with shellac varnish or quick drying French 
polish. This treatment closes the pores of 
the wood and prevents warping. The 
terminal strip may also be made up from 
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wood which possesses ample insulating 
properties for the direct current potentials 
of the H.T. and L.T. batteries. 

The tuning inductances are wound on 
cards of the stiffness of postcard. They can 
be pricked through from the drawing showing 
the lay-out of the components on the base- 
board, taking care when cutting out not to 
make the slots so deep as to weaken the 
sections. Three cards are required and are 
wound full with No, 26 double cotton-covered 
wire. To avoid difficulties when connecting 
up, one should see that the direction of wind- 
ing is the same on each card. The middle 
turn on one card is slightly lifted up by 
levering with the blade of the screwdriver, 
scraped clean and a spare piece of the 


О+нт. 


The circuit, 


No. 26 wire soldered to it. A small piece 
of paper, silk ribbon, or empire cloth should 
be inserted under the joint. This card is 
laid flat on the baseboard in the position 
shown and the three wires which pass from 
it -connected to the three Aermonic tapping 
sockets, the centre lead being connected to 
the socket on the left as viewed from the 
front. This centre lead is also joined to the 
outside end of another coil, and it is most 
important to examine the two windings to 
observe that the direction of rotation of the 
wire as it passes from one inductance to the 
other is continuous. <A piece of paper is 
inserted between the two inductances, and 
they can now be screwed down to the base- 
board with three small screws, placing thin 
pieces of cardboard over the centres on the 
top and underside before putting the screws 
through. 

The other inductance, which > is the 
reaction coil, is arranged to swing by 
means of a short wooden arm over the two 
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inductances secured to the base. Liberal 
clearance may be given, but this is governed, 
of course, by the amount of space available 
beneath the condenser. А thin piece of 
mahogany (cigar box wood) may be used 
for making the arm. The inductance is 
attached by means of three screws, and the 
arm pivots on a round-headed screw carrying 
a brass washer and mounted on a small block 
of wood to support it at the correct height. 

When the other components аге 
attached and the terminating pieces made 
for the flexible leads from the reaction coil 


313 


essential to use connecting tags, for by so 
doing the overheating of components is 
avoided, and particularly is this important 
when, as in the case of the sockets, they are 
carried in ebonite. A good clean well-tinned 
iron must be used for soldering, and resin- 
cored solder will simplify the job, while the 
merest trace of “ Fluxite ” may be applied to 
the work. Only right-angle bends should 
be made in the wire. The connections to the 


reaction coil should be provisionally twisted 
off and not finally soldered until after the 
set has been put on test. 


Back view showing the arrangement of the components 


the set is ready for wiring. It might be 
mentioned, however, that when using the 
type of variable condenser illustrated it will 
be necessary to cut away portions of its 
ebonite mounting plate. 

Connecting up is carried out with No. 16 
tinned copper wire, and the practical wiring 
diagram can be followed. A length of wire 
should be paid out with one end attached to 
some secure object, then with the pliers 
gripping the wire a pull is exerted until 
the wire can be felt to appreciably stretch. 
It can then be cut up into lengths of about 
a yard each ready for use. It is almost 


With all terminals joined up it will 
probably be found that self-oscillation will 
be produced with moderately loose coupling 
of the reaction coil. Owing to the large area 
presented between the moving and fixed 
inductances, self-oscillation will be set up 
not only by the inductive feed back, but also 
as a result of the capacity existing between 
the coils. Thus, the set will oscillate which- 
ever way round the leads to the reaction coil 
are connected, though by changing the leads 
about one direction of connection will 
produce smoother and more easily managable 
reaction effects. 
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In operating the receiver it will almost 
immediately be observed that the reaction 
coupling has to be loosened as the capacity 
of the aerial tuning condenser is reduced. 
The series method of connecting the aerial 
tuning condenser used in this set readily 
stimulates self-oscillation, and at times in a 
somewhat erratic manner, rendering tuning 
a little difficult. One soon becomes 


TELEPHONES 


TO) 


Practical wiring diagram. 


acquainted with this peculiarity, however, 
and this system of connection is preferred 
to the parallel tuned circuit, in which the 
condenser is connected across the inductance, 
inasmuch as a greater signal potential is 
created across the ends of the coil. | 
For long range reception the receiver 
must be used in an oscillating condition, 
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and although self-oscillation may distort, 
good intelligible telephony may be obtained 
on telephone receivers. | 
The question of the oscillating set causing 
interference can scarcely be discussed here, 
for all sets making use of reaction, however 
it may be arranged, will energise the aerial 
circuit in the course of adjustment. It would 
appear that an amateur, in foregoing the use 


The under coil is shown displaced to expose the connections. 


of reaction, will be penalising himself, while the 
less technically interested listener, unskilled in 
the control of oscillation, is provided with 
apparatus arranged to oscillate. The prin- 
cipal cause of interference by oscillation is 
brought about by the continual adjust- 
ment of a set in the endeavour to tune in 
distant stations. | 
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MEASUREMENT OF AERIAL CURRENT. 


DESCRIPTION 


OF AN IMPORTANT METHOD. 


Ву N. W. McLacuran, D.Sc., МІЕ.Е. 


(Concluded from page 275 of previous issue.) 


A Current Transformer. 


CURRENT transformer designed 

for 150 amperes at 10,000 metres 

would operate satisfactorily at 

100 metres. In general а cur- 
rent of 150 amperes at roo metres would 
cause undue heating of the secondary 
winding, but, as we have seen above, such 
currents at this wavelength are quite 
unusual. 

Before dealing in detail with the design of 
iron-cored radio frequency current trans- 
formers, it will be well to state their advan- 
tages. These are as follows :— 

I. They are accurate to 1 per cent. or less 

over a very wide range of wavelengths. 

2. They are cheap and very easily con- 

structed. 

3. They.can be placed within a few feet 
of an aerial tuning inductance, and 
although situated in a strong alternating 
magnetic field, there is no perceptible 
error if the primary and secondary are 
wound symmetrically to give astaticism. 

4. For large currents the combination of a 

transformer and small ammeter is more 
economical and flexible than a large 
ammeter. It is also likely to be more 
accurate than either a  multi-strip 
ammeter or one with a shunt, especially 
over a fairly wide range of wavelengths. 

5. It is possible to have the primary of the 

transformer connected in the aerial 

earth lead, whilst the ammeter can be 

situated at a distance.* This facilitates 
— * The leads can be twin flex stranded, to avoid 
inductance and the effect of external fields, but 
care must be taken not to introduce excessive 
resistance or capacity. Assuming concentrated 
capacities the current due to the latter is 90 degs. 
out of phase with the main current and can be 
relatively large without introducing appreciable 
errors. Thecapacity is of course distributed and care 
would have to be taken when using (long) leads on 
short wavelengths owing to the possibility of nodes. 


The instrument can, of course, be caibrated with 
its leads. 


handling the set for tuning purposes, 
since the instrument is placed in the 
position of optimum visibility. The 
ammeter ought always to be situated 
at a position in the circuit as near earth 
potential as possible. 


Following a series of investigations into 
the magnetic behaviour of iron at radio 
frequencies,f the author outlined a simple 
theory of iron-cored current transformers. + 
This analysis showed that the transformation 
ratio, in the absence of capacity effects and 
of inductance in the secondary circuit, could 
be expressed by the formula— 


where 1, Г, = r.m.s. primary and secondary 
currents respectively, л, л, = primary and 
secondary turns respectively, R,—resistance 
of the complete secondary circuit at radio 
frequency, & — factor depending upon the 
iron and L,-inductance of secondary 
winding. 

For 0:25 or 0:5 mm. stalloy rings in which 
there is no air gap, & may be taken as unity, 
so that the formula becomes 


П = "a І -- R И 

It is obvious that the error in the trans- 

formation ratio is у. 
wL, 

the secondary current, as measured on the 


This means that 


WC DNE . тоо № 
indicating instrument is ——& per cent. 


wl, 
too small. Могехоег, in designing a current 
. 100 R 
transformer we must aim to make -----2 
wL, 
small compared with unity. 


t See references already quoted. 
1 Electrician, December 22nd, 1916, and Wireless 
World, July, 1917. 
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Let us take a concrete case and design a 
transformer for a definite purpose. Assume 
the conditions to be as follows :—An aerial 
current of 50 amperes is to be measured at 
wavelengths from 1,500 to 500 metres, the 
accuracy being within 1 per cent. This 
means that in the above range the value of 


Re must be less than o-or. Equating 
wL, 
100 Rs to unity at the longer wavelength 
oL, 
we have R = O'OI, ОГ 
oL, 
Tis FOO коланы ORs 
: w 2m X 2 X 10° 


Thus L, must not be less than 8 x 10-5R,. 
Now L, for an uniformly wound iron-cored 
anchor ring is approximately 


4тп?А п, — 4"? Ay, 
l а 


т 


where А = cross section of iron, р, = 
apparent permeability of iron at radio 
frequency and d,, = mean diameter of ring. 
At radio frequencies the eddy currents in 
the iron are such that the magnetisation 
decreases rapidly as we pass from the skin 
to the interior of a plate, unless the latter 


be exceptionally thin. With stalloy plates ' 


either 0:25 or 0:5 mm. thick at a wavelength 
of 1,500 metres (/--2 хто? cycles) the flux 
density at the centre is insignificant compared 
with that at the skin. At a certain depth 
below the skin the flux is in opposite phase 
to that at the surface. Suppose we pass an 
alternating current / = 2 x xo? cycles 
through an anchor ring coil with a core of 
stalloy sheets. If we assume the voltage 
across the coil is sinusoidal in wave form 
and the resistance of the winding is negligible, 
it is possible to calculate the apparent flux 
density in the iron from the expression so 
familiar in power transformer design, namely, 
V= 4:44 Afn B,,,, X 10-8 where A = cross- 


sectional area of iron, f — frequency, 
Boar = apparent flux density in iron, 
m= turns on coil  B,, is really the 


maximum value of the flux density when 
uniformly distributed over a plate, which 
would give the same voltage across the coil 
as the actual non-uniformly distributed flux. 
Moreover, although the apparent flux density 
may be relatively small, it must be borne in 
mind that the density at the skin of a plate 
may be large. 
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In the experiments on the magnetic 
behaviour of iron at radio frequencies 
already cited, data was obtained from 
which it is possible to find the apparent 
permeability of the iron.$ The magnetising 
forces and apparent flux densities used in 
the experiments were in excess of those 
usually encountered in  radio-frequency 
current transformers. The flux density in 
these is never more than, say, то lines per 
square centimetre when reading currents of 
IOO amperes or more. With smaller currents 
it is very much less than то lines per square 
centimetre. Thus, in order to obtain an 
approximate estimate of the apparent per- 
meability it is essential to extrapolate with 
the author's experimental data. Although 
the values secured by this means are liable 
to error—because we must assume the 
“shape " of the permeability curve||—they 


8 
PL ETT ALT LT 


APPARENT PERMEABILITY Дд 
8 8 


> СГС 


MAXIMUM APPARENT MAGNETIZING FORCE 
Н мл 


Fig. 4. 


are а valuable guide for design. What we 
actually desire to design is a transformer in 
which the ratio "UE is a minimum for the 
2 
range I,500 to 500 metres. Now the value 
of R, at radio frequencies is not readily and 
accurately calculable, and furthermore the 
data for L, has been obtained by extra- 


§ For a general article on iron at H.F. see p. 880 
Year Book of W/T, 1918. 


! The shape in the neighbourhood of the origin 
may be quite different from that at low frequencies, 
and is really a point which can only be settled 


empirically. 
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polation and not directly from experiment. 
Thus the probability of finding the optimum 


T by computation is rather remote, 
она, ы 


and it is advisable to adopt an alternative 
mode of attack. If in the calculation of the 
transformer we allow a “ factor of safety," 
the error in the transformation ratio will fall 
within the required limits. Proceeding on 
these lines, and assuming the value of R, 
to be 30 ohms, the factor of safety will 
probably be of the order of 2 to 3. We 
can therefore equate Г, to 8 x 10-* x 30 
= 2:4 X 10-3 henry. Now 


L, = 4р, X 107 henry. 


Assume the mean diameter of the stalloy 
rings to be 8cm., the 
radial width Ісі, 
and the thickness 
0:25 mm. By using 

80 rings the cross- 
sectional area of the 
iron will be 2 square 
centimetres. By extra- 
polation from Fig. 4 
the apparent perme- 
ability of the iron is 
roughly б per cent. at a 
wavelength of 1,500 
metres. Substituting 
the above data in the 
formula for L, we find 
that the number of 
turns required on the 
secondary winding is 
200. Usingahot-wire . 
ammeter reading to 1 ampere in the secondary 
circuit the ratio of transformation for a 
maximum primary current (r.m.s.) of 50 
amperes is obviously 50/1, which means that 
the number of turns on the primary will 
be 4. 

Assuming the 4actual resistance of the 
secondary circuit to be 15 ohms, the vol- 
tage induced in it when !the primary 
current is 50 amps must be I5 X I — I5 
volts provided there is no leakage. Taking 
the formula V = 4:44 Afn B,,, X 107%, and 
inserting the known factors, we find that 
В... = 5 lines per square centimetre. This 
is about 1/roooth the flux density at which 
a transformer would be operated at 50 
cycles, and the loss in watts per kilogram is 
very small. 


Fig. 5. View of the complete instrument, com- 
prising a hot-wire ammeter and а cur-en, 
transformer. 
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It is customary to use a secondary winding 
of one layer only, although there is no reason 
why multilayer coils should not be adopted, 
provided (1) the radio resistance can be kept 
adequately low, (2) the leakage is inappre- 
ciable, and (3) inherent capacity and resonant 
effects are avoided, and (4) the insulation 
between layers is satisfactory. In the 
present instance we shall legislate for a 
single layer secondary wound with solid 
D.C.C. copper wire. In calculating the 
overall diameter of the wire, allowance must 
be made for an insulating covering on the 
iron discs. The latter are varnished and 
bound together with thin tape. Two strips 
of leatheroid or suitable insulating material 
are fitted to the outer and inner curved 
surface of the core. These are wide enough 
to fold over the ends 
of the core, this opera- 
tion being facilitated 
by a series of cuts 
parallel to the axis. 
The whole is again 
bound with strong 
silk tape, and then 
suitably varnished. 
There is then little 
chance of the rings 
cutting through the 
insulation. The inner 
diameter of the ring 
is now used as a basis 
for calculation. We 
shall suppose the in- 
sulation to be 2 mm. 
thick, so that the in- 
ternal diameter is now 
6:6 ст. The inner circumference is therefore 
20:7 ст. Making allowance for the diameter 
of the wire, for spaces which inevitably occur 
during winding, and for а distance piece 
between the first and last turns, this being 
essential, since, on open circuit there may 
be several thousand volts across the 
secondary, the inner circumference may be 
regarded as 20 cm. Since there are 200 
turns, the diameter of the wire over the 
insulation can be as large as o'I cm., t.e., 
0:04 in. 

From standard tables we find that the wire 
is No. 20 D.S.C.; the D.C. resistance of the 
secondary winding will be approximately 
0:4 ohm. If the radio frequency resistance 
were so large that undue heating occurred, 
the ratio of transformation could be increased 


о 


318 


to 100, thereby halving boththe primary turns 
and the secondary current. A hot wire 
instrument .would then be used reading to a 
maximum of about 0:5 ampere. The 
appearance of the complete transformer 
would be somewhat akin to that shown in 
Fig. 5. Тһе ring is mounted on an insulated 
framework of stabilite, ebonite or bakelite, 
and the primary is wound over it and kept 
in position by the framework. 

The type of winding for the primary circuit 
is rather problematic. It is desirable to keep 
the primary resistance as small as possible. 
Now it is usually found in practice that the 
resistance of stranded wire at a wavelength 
of 500 metres is much greater than one would 
expect from calculation. Moreover, it would 
appear that in our particular case solid wire 
for tube is a better proposition. The 
objections to this are twofold—(r1) it is much 
more difficult to wind, (2) if the secondary 
breaks down the primary is difficult to 
remove. However, we cannot have it both 
ways. Although it is possible, especially 
when the primary turns are few in number, 
to use a relatively small size of solid wire 
and wind several in parallel spaced radially 
in slots round the periphery, this course may 
lead to relatively high resistance if all the 
parallel paths are not electrically identical. 
This, however, is a question of accurate 
workmanship. 

Following standard power practice, a cable 
can be run straight through the centre of 
the ring, thereby giving a one turn primary. 
This gives good results in some cases, and 
is a good method when hundreds of amperes 
are to be measured. Unless proper - pre- 
cautions are taken the readings are more 
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likely to be influenced by external fields than 
those where the primary consists of more 
than one turn. In the latter instance, if the 
turns are equal in size and equally spaced, 
the arrangement acts astatically, and is 
practically immune from the action of 
external fields. A single turn primary can 
be made astatic by closing the turn at the 
transformer and using two or more parallel 
paths round the core, the turns being 
electrically identical and symmetrically 
spaced. Care must be taken to avoid strong 
external fields, or there may be a large 
current circulating round the parallel strands. 
Moreover, the type of primary winding must 
be settled having due-regard to the various 
factors which are brought into play. If the 
transformer is properly constructed so that 
the possibility of puncture of the insulation 
between the secondary and the core or 
between the ends of the secondary js remote, 
there is justification in the present design for 
using a solid wire primary of several turns 
in parallel, say six of No. 10 S.W.G. The 
primary will therefore consist of six equal 
lengths of No. то bare wire equally spaced, 
and each taking four turns round the core, 
being just sufficiently removed from the 
secondary to give satisfactory insulating 
requirements. The six wires should prefer- 
ably be equally spaced, and sweated at their 
extremities to the external cylindrical surface 
of a socket. This is probably better than 
sweating the wires into the hole of the 
socket, although in practice one cannot 
always adhere to the optimum conditions. 

Where there are many strands of 
fine wire, the above procedure enables one to 
see whether a// the strands are connected. 


NEW FRENCH WIRELESS DECREE. 


The new French Decree concerning wireless 
installations on mercantile marine and fishing craft, 
which will come into force on March 15th, 1925, 
will particularly affect many of the smaller British 
cargo boats which call at French ports. 

For the purpose of the Decree, ships are divided 
into two sections—(1) Ships of 2,000 gross tons or 
more, ships carrying 50 souls (including crew), 
and ships having more than 12 passengers; апа 
(2) Ships of 500 to 1,999 gross tons with less than 
50 souls, and ships of like tonnage with not more 
than 12 passengers. 

All ships in section (1) must carry a complete 
wireless telegraph installation. Ships in section (2) 


may carry a wireless receiver only. The British 
regulations now in force only insist that wire- 
less apparatus shall be carried in passenger 
steamers or in steamers of 1,600 gross tons and 
upwards. 

It follows that all British vessels between 500 and 
1,600 tons which use the French ports, although 
exempt from the British wireless regulations, will 
be compelled under the new regulations to carry 
a wireless receiver at least. Of course, many of 
these smaller ships already carry Marconi apparatus, 
not as a compulsory measure, but for the sake of 
the many advantages it brings them, and especially 
the assistance it renders to navigation. 
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BOOK. 


Ву W. JAMES. 


Valves and “ Amplifying Power.” 


ALVE users are naturally very 
interested іп the ‘“ amplifying 
power" of their valves. They 
find that one valve, when used for 
instance in a high frequency stage, results in 
stronger signals than when another valve is 
tried. The tendency to oscillate is less with 
one valve than with another. Perhaps the 
valve which gives better results when used 
in the high-frequency stage gives poorer 
‘results than another when used in а low- 
frequency stage. e 


INFINITELY 


Fig. 1. Showing the amplification obtained when the 


valve has an impedance of 30,000 ohms and an^ 


amplification factor of 20. 


It is found that one type of valve gives 
louder signals when employed in a resistance 
or choke coupled amplifier, and weaker 
signals if used in a transformer coupled 
amplifier. | 

Probably the experimenter notices а 
difference in the quality of the signal when 
different valves are tried. 

Thus we conclude that the effectiveness 
of the amplifier depends partly on the valve 
and partly on the method of coupling. 
Valves which are suitable for use in an 
amplifier employing one form of coupling 
are not so suitable for use in amplifiers in 
which a different type of coupling is employed. 

The ‘‘ amplifying power ” mentioned above 
is therefore not decided by the valve alone. 
The valve is but a part of the amplifier, 
and to do its work properly must be employed 
with correctly designed circuits. Perhaps it 


would be better to express this in another 
way, and to say that the valve should be 
chosen with regard to the work it must do. 


The Amplificat on Factor cf a Valve. 

Before we can choose the most suitable 
valve for use in one of the amplifying stages - 
of a receiver, it is necessary to understand 
the characteristics and properties of the 
valve itself. Naturally, it is important to 
know the amplification factor of a valve to 
be used in an amplifier. 

The amplification factor (sometimes 
referred to as the “т” value) depends 
principally on the construction of the valve. 
It depends, for instance, on the position of 
the grid with respect to the anode, the 
number of wires in the grid, and the size of 
the grid wires. If the number of wires in 
the grid is increased, there is a corresponding 
Increase in the amplification factor, and the 
same result is obtained by increasing the 
distance between the grid and the anode. 

The value of the anode voltage usually 
affects the amplification factor slightly ; it 
falls a little as the anode voltage is reduced. 
Adjustment of the filament current (about 
the normal value) may also have a slight 
effect on the amplification factor. 

The amplification factor referred to here 
is the ratio of the voltage set up in the 
anode circuit to the voltage applied to the 


'grid, the anode circuit being designed to have 


the highest possible voltage set up in it 
(Fig. 1). This value of amplification factor 
is sometimes referred to as the “ theoretical ” 
voltage amplification factor of the valve. 
In an ordinary resistance-capacity coupled 
amplifier, for instance, the actual voltage 
amplification obtained might only be 60 per 
cent. of the theoretical value ; an amplifica- 
tion of higher than 80 per cent. of the 
maximum is not usually obtained—not 
because it is impossible to secure a higher 
degree of amplification, but because it is not 
economical to do so. The amplification 
actually obtained would be equal to the 
voltage amplification factor of the valve 
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when the value of the resistance connected 
In the anode circuit is infin'tely great. 

These facts will more readily be appreciated 
by referring to Fig. r. In the figure we 
have a valve which, we will assume, has a 
theoretical amplification factor of 20, and an 
impedance (this property of the valve will 
be explained later) of 30,000 ohms. In 
Гір. IA the resistance connected іп the anode 
circuit has ап infinitely great value of 
resistance. Therefore the voltage amplifica- 
tion actually obtained is equal to the voltage 
amplification factor of the valve. If 
v volts are applied to the grid, a voltage of 
20 v volts are set up in the anode circuit. 
In Fig. 1B and ІС the anode resistances have 
values of 60,000 ohms and 120,000 ohms 
respectively. These are usual values for a 
valve with these characteristics. The actual 
amplification obtained is r3:3 for the 
arrangement of Fig. 1B, and 18 for Fig. 1C. 
That is, if 1 volt is applied to the grid of the 
valve in Fig. 1B, a voltage of 13:3 volts is 
set up in the anode circuit, or 18 volts with 
the arrangement of Fig. 1C. 


Finding the Amplification Factor. 

There is another way of considering the 
amplification factor of a valve. In Fig. 2 
is given static characteristic curves of a 
valve showing the relationship of anode 
current to grid voltage, the filament current 


being of sufficient value to prevent the | 


saturation point being reached. 

These curves may be obtained in the 
following simple manner. Connect in the 
anode circuit of the valve (Fig. 3) a milliam- 
meter mA, reading up to, say, 10-15 milli- 
amperes, and a dry cell battery of known 
voltage V. In the grid circuit connect a 
few cells (GB) so that the grid voltage, as read 
by the voltmeter VG, may be varied between, 
say, I5 volts negative and a few volts 
positive. Adjust the filament current to its 
normal value, and fix the anode voltage at, 
say, 40 volts. Then read off the anode 
current for various grid voltages, апа 
tabulate the results. The results may be 
plotted to give a curve such as those of 
Гір. 2 by marking off on squared paper the 
anode current corresponding to the grid 
voltages, ar 1l drawing a line through the 
points. 

Having obtained a curve showing the 
relation between the anode current and 
grid volts for ап anode voltage of 4o, 
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increase the anode voltage to, say, 60 volts, 
and get Ше figures for another curve. 
Repeat the experiment for various anode 
voltages, in all cases increasing the negative 
voltage of.the grid to the point where the 
anode current falls to approximately zero. 
The portion of the curve to the right-hand 
side of the line representing zero grid volts 
is not of much interest, because it is usual 
to operate amplifying valves so that the 
erid does not become positive. 

Now that we have a set of curves showing 
the relationship of anode current and grid 
volts we can see the effect of the amplifying 
property of a valve. For instance, referring 
to the set of curves of Fig. 2, the line A B 


ANODE CURRENT IN MILLIAMPERES 


GRID VOLTS 


One method of finding the amplification 


Fig. 2. 

factor. The static characteristic curves show the 

relationship of anode current to give volls at various 
anode voltages. 


- 


cuts all the curves at an anode current of 
6 mA. At this value the valve may have 
an anode voltage of 150 and a grid voltage 
of —o-8, an anode voltage of 120 and a grid 
voltage of + 0:8, or тоо volts and + r:9 
ог 80 volts and + 3. 

At point Y, the anode voltage is 100, and 
the grid voltage is + 19. If the grid 
voltage is increased by I:I volts, making а 
total grid voltage of + 3 volts, at point X, 
the anode current increases to 7 тА. То 
reduce the anode current to 6 mA it is 
necessary to reduce the anode voltage to 
So volts. That is to say, the effect on the 
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anode current of adding 1-1 volts to the grid 
may be counteracted by reducing the anode 
voltage by 20 volts. A voltage applied to 


— 20 
the grid is therefore DIC 18-2 times more 


effective in producing a change in the anode 
current than a similar voltage change in the 
anode volts. 

The amplification factor of the valve 
when the anode voltage is 100 and the рпа 
voltage + 1:8 is therefore 18-2. 


The Average Value of the Amplification 
Factor. 

The amplification factor of the valve may 
be obtained from the curves for various 
average grid voltages. Thus, considering 
line AB, the amplification factors when the 
grid has voltages of — 0:8, -+ 0-8, + 1-9 
and + 3 volts, are 18-7, 18:2, 18:2 and 18:2 
respectively. If we consider line CD and 
grid voltages — 5:5, — 4, — 3, — 2 and — І, 
we find the values of amplification factor to 
be 20 in each instance. 


Another Method of Finding the Amplifi- 
cation Factor. 

Instead of determining the amplification 
factor as above by finding from the curves 
the ratio of the anode and grid volts for 
constant anode current may use the 
following method. 


we 


| 40-450 ыы АҚ ы 


Fg. 3. The connections of the apparatus required 
when finding the figures for the characteristic curves 
of Figs. 2 and 3. 


Draw a straight line AB through the 
curves (Fig. 4), and draw lines CD, ЕЕ, GH, 
etc., to scale to represent the anode voltage 
of the curves, Thus CD represents to scale 
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ап anode voltage of 150 volts, ЕЕ 120 volts, 
GH тоо volts, апа so on. Now draw а 
straight line through the points. This line 
cuts the grid voltage line at Y. 

The amplification factor of the valve may 
now be obtained by dividing the anode 
voltage by the grid voltage represented by 
the distance between point Y and the point 
where the line drawn down from the anode 
voltage cuts the grid voltage line. For 
instance, when the anode voltage is 150 the 
grid voltage is represented by the distance 
between points Y and С, ог 8-0 volts. The 


IN MILLIAMPERES 


ANODE CURRENT 


GRID VOLTS 


Fig. 4. Explaining another method of finding the 
amplification factor of the valve. 


: 150 
amplification factor is therefore M Or 18.7: 


If we take an anode voltage of 100 the grid 
voltage (Y to G) is 5:3, and the amplification 


IOO 
factor —— or 18:8. 
s 591 


If the curves are drawn on a large 
sheet of squared paper the averagegvalue 
of amplification factor may easily and 
accurately be obtained. 
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A COIL WINDING MACHINE. 


Those who do considerable experimental work and use a number of multi- 
layer coils will be interested in the simple winding machine described below. 


ANY readers may remember that 
MI == three years ago a description 

was published of a coil winding 
machine, and since that time these winders 
have been in fairly general use by amateurs 
for the construction of tuning coils. Some 
recent improvements have, however, been 
made, and the machine in its latest form is 
shown in Fig. 1. 

The general construction will be seen to 
consist of a geared drive operating a wooden 
drum and fitted with a cam which causes an 
arm to oscillate for the purpose of zig-zagging 
the wire across the drum as its ‘revolves. 
The instrument is rigidly set up, which is a 
very necessary feature, for any play which 
may exist in the pinions gives rise to a little 
slackness of the wire at the edge of the coil 
under construction and results in the turns 
falling off. 

The winder is supplied with a booklet of 
instructions containing much useful informa- 
tion on the process of winding coils and the 
many applications in which they may be 
used. It gives the number of turns to 
produce coils of given inductance, and in the 
tabular matter states the self capacity that 
these coils will probably possess. 

It may be mentioned that when operating 
a machine of this sort the wire must be pulled 
quite taut and the oscillating arm kept 
pressed hard against the cam. А very 
useful feature which has been added to the 
machine is the dial counter, which indicates 
the number of revolutions made by the 
revolving drum, and indicates the size of the 
coil more readily than the method of counting 
the rotations of the handle. Although wire 
of both fine and comparatively heavy gauge 
may be wound it will be found that No. 26 
D.C.C. can be handled quite easily, as it 
takes the necessary bend without being too 
stiff, and the thick insulation gives a certain 
useful springiness to the layers of the coil. 


machine 
factured by A. W. Knight, Ltd. 


The ** Kaynite " coil winding mantu 


Particulars of coils wound with this wire 
are given in the following table :— 


и EC 1 ролы 
ҒА е Ев 
“ы i 2, = с р ә 
cas Бра бы k ЕЗЕСЕ 
Bes 2ЕЗ 5% 3 |49525 
аа 72,7! | д |2255 
ене, % = а |Se es 

я m UU TOUR 
100 ` 48 21 | 0.165 | 771 
200 96 19 ' 0.74 1,585 
300 144 14 | L60 | 2,380 
400 192 14 | 9.76 ‚150 
500 | 240 13 | 3.82 3,720 
800 — 384 10 111.15 | 6,400 
1,500 276 9 30.10 10,450 
1,600 76% 9 55.70 | 13,800 


This useful machine is worthy of a place 
in the laboratory of every experimenter. 
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A rumour to the effect that the French Govern- 
ment has been considering the advisability of 
making wireless transmission a State monopoly 
has now been denied in Paris. 

* * * * 

A wireless club has been formed at Rangoon 

and the members are constructing a transmitter. 
* ж ж % 


Strong reception of the American broadcasting 
station WFI, at Philadelphia, Pa., is reported by 
a Lancashire reader. WFI operates on 395 metres 
and is worth an attempt to hear. 

ж * * * 

A second series of B.B.C. Symphony Concerts 
will open on December !9th. On this occasion 
M. Pierre Monteux will conduct a large orchestra 
at the Opera House, Covent Garden, the convert 
being simultaneously broadcast to all stations, 
except Belfast. 

* * ж ж 

Music is not at present being relayed to the 
Belfast station owing to-the inherent difficulties 
in transmission over submarine cable. 

Ф ж ж + 

We are now in possession of а complete list of 
New Zealand amateur transmitters, with call signs 
and other particulars. Readers interested should 
apply for a copy. 

4 ж 


ж ж ж 


TELEPHONY TESTS FROM s.s. “LEVIATHAN.” 


The reception of broadcast music from the 
s.s. “ Leviathan " (WSM) is reported by Mr. E. A. 
Richardson, who tuned in the vessel at 12.5 a.m. 
on November 20th, when its position was given as 
70 miles west of Cuba. In addition to gramophone 
records, which included '' It Ain't Gonna Rain no 
More," messages were transmitted to WML and 
KDL, and the hope was expressed that British and 
Canadian amateurs would be successful in receiving 
the transmissions. The "' Leviathan" was also 
heard by Mr. A. H. Brackensey on Sunday, 
November 16th, but it is probable that a consider- 
able distance has been covered by the ship since 
then. 


20D’s FURTHER SUCCESS. 


Mr. E. J. Simmonds (2 OD), of Gerrard’s Cross, 
Bucks, secured further successes іп two-way 
communication with Australia, when, оп 
November 24th, he worked with two Australians 
ш the space of half-an-hour. A2DS was first 


heard at 6.15 p.m., G.M.T., calling CQ. At 6.30 
2 ОП replied, and two-way communication was 
at once established, 2 OD's signals being reported | 
as very strong. At 6.55 p.m. 2 DS said, “ Please 
now listen to А 2 CM." Signals were immediately 
received from the latter station, and two-way 
communication was effected at 7.5 p.m. Five- 
minutes later Mr. Simmonds received the following 
message from А 2 СМ. “То His Majesty the 
King, Greetings from Australian Radio Experi- 
menters. (Signed) Maclurchan, President. of Wire- 
less Institute of Australia." The tests concluded 
at 7.35 p.m. with the message of A 2 CM, “ The 
sun is up now." 

Mr. Simmonds has now worked direct with 
Australia on four occasions. 

On November 23rd Mr. Simmonds established 
two-way communication with U 5 UK, this being 
the first occasion on which an American fifth dis- 
trict station has been worked from Great Britain. 


FIRST POLISH RADIO CLUB. 


The first Radio Club to be founded in Poland is 
that just organised іп Poznau. The main object of . 
the club is to arouse interest in wireless communi- 
cation throughout Poland, and to foster the develop- 
ment of the radio industry. In addition to holding 
lectures and demonstrations, the Poznau Wireless 
Club itself will sell radio apparatus and appliances, 
on & commission basis. As the wireless industry is 
in its infancy in Poland, there is evidently a big 
scope for British manufacturers to find a consider- 
able new market, though competition from German 
makers will doubtless be very keen. The club 
will also publish a magazine dealing with, explaining, 
and encouraging the use of wireless installations in 
Poland. 


NEW TRANSPACIFIC WIRELESS SERVICE. 


A high speed wireless service will shortly become 
operative between the Pacific Coast of America, 
Honolulu, the Far East and all points in the Pacific, 
following the erection of a powerful transmitter 
at Bolinas, California. The station will be equipped 
with Alexanderson high frequency alternators 
and six self-supporting towers, each 650 ft. high. 


FRENCH SHORT WAVE TESTS. 
Some interesting experiments іп transmission 
and reception on wavelengths between 40 and 80 
metres have been conducted by the two well. 
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known French amateurs, M. Menars of Le Blancat 
Gan, and M. Deloy of Nice. According to reports 
these experiments would go to show that on this 
band of wavelengths it is possible to transmit over 
distances quite as great during the day as during 
the night; in fact it was observed during the 
experiments that audibility was sometimes greater 
during the day. 


HIGHEST BROADCASTING STATION ? 


Said to be the highest in the world, the new 
wireless station on the Pie du Midi, in the Pyrenees 
near Tarbes, has undergone its initial trials, which 
were carried out in spite of the fact that the pylons 
100 ft. high, which were to have supported the 
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RADIO SMUGGLING IN BULGARIA. 


As a direct result of the strict prohibition of 
private wireless in Bulgaria the smuggling of 
wireless receiving sets has recently become a 
practice in the various parts of the country. Under 
the pressure of powerful foreign radio interests 
the Bulgarian Government are considering the 
possibility of introducing radio under strict official 
supervision. It is thought that a Bill will shortly 
be introduced in the Bulgarian Parliament giving 
the Ministry of Posts, Telegraphs and Telephones 
discretionary powers in the matter of wireless 
broadcasting. It is understood that the monopoly 
of broadcasting will remain with Bulgarian com- 
panies. ` 


A well-known Belgian amateur transmitting station (4°RS), is extremely active, as may be judged from the 
“ 081,” cards. Ніз aerial consists of a twelve-wire cage, 160 feet long and 60 feet high. 


aerial, could not be taken to the summit of the 
mountain, so a temporary aerial had accordingly 
to be used. 

Besides keeping permanent touch with Bagneves, 
the new station will be extensively used for broad- 
casting weather reports. 


SHORT WAVE SIGNALS FROM NKF. 


With reference to the note in our last issue 
giving the schedule of 54-metre signals from the 
United States Naval Research Laboratory, NKF, 
at Bellevue, Anacostia (D.C.), we have received an 
interesting report of the reception of these tests 
from Mr. С. M. Denny (6 DIV), of Bebington, 
Cheshire. Our correspondent states that he has 
recently been receiving these signals at good 
. strength on a straightforward single valve reaction 
circuit, the receiver being installed in а Belfast 
hotel, and the aerial|being only 6 ft. long, suspended 
1 ft. from the ceiling. 


CHILI—U.S.A. AMATEUR WORKING. 


Messages exchanged during two-way communi- 
cation between Chili and the United States were 
intereepted by Mr. E. J. Simmonds (2 OD), of 
Gerrard's Cross, Bucks, at 7 a.m., on November 18th. 
The stations participating were R 9 TC calling CQ 
on 85 metres, and 6 CGO. The following cryptic 
message was transmitted at 7.15 a.m., *''Quist, 
Hartford. Credit 6 CGO one Chilian hat. (Signed) 
Ravithart.”’ 


R.S.G.B. INFORMAL MEETING. 


An Informal Meeting of the Radio Society of 
Great Britain will be held at the Institution of 
Electrical Engineers, Savoy Place, W.C.2, at 6 p.m. 
om Wednesday, December 10th, when Mr. W. K. 
Alford will give a talk on the ‘ Supersonic 
Heterodyne.” 
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AN EFFICIENT TRANSMITTER 


Operating on an average power of 250 watts, 
Mr. J. H. Ridley (5 NN) of South Norwood, has, 


since October 5th, worked with the following 
American and Colonial amateurs :— 


U 1 AJW, U1 BGQ, U3AJD, U1MY, 
U 3 BHV, U 1 SF, U 2 ABD, СЗ ВС, С2 СС, 
2 4 АК, Z2AC, Z4AG. 


5 ММ has also received a report from Californian 
6 BUR that his signals were heard on November 
Ist; this has been confirmed and checks exactly 
with the log at 5 NN. 


NOT AN AUSTRALIAN, 


The report in a recent issue of the reception of an 
Australian amateur by Mr. W. J. Randall has led to 
some doubt, as at present no 8th District exists in 
Australia. It is probable that the station heard 
was U 8 GZ (Columbus, Ohio), which is frequently 
heard in this country on the 75-80 metre band. 


AN INGENIOUS MODEL 


The value of mechanical analogy іп wireless 
Instruction was demonstrated at the last. Informal 
Meeting of the R.S.G.B. when Mr. К. С. Clinker 
exhibited a dynamical model of an oscillating 
valve circuit. 

Opening his talk with some interesting historical 
notes, Mr. Clinker referred to Clerk Maxwell's 
early model designed to show the mutual inductance 
between two circuits. This model had evoked the 
admiration of Lord Kelvin, whose belief it was that 
if any electrical phenomenon was fully compre- 
hended, it should be possible to construct а 
mechanical model to illustrate it. 

Mr. Clinker's model consisted of а simple circuit 
comprising a three-electrode valve placed. across 
an aerial inductance tuned with a parallel condenser, 
The current flowing through the circuit was repre- 
sented by a moving string, running on pulleys and 
actuated by a small electric motor. The inductance 
of the coil was illustrated by the use of a pivotted 
rod weighted at each end. When this was meechani- 
cally oscillated the inertia of the coil was at once 
apparent. Equally ingenious was the representation 
of the condenser capacity by means of an elastic 
spring. 

When the circuit was represented in a state of 
oscillation, the grid was seen to change in polarity 
in accordance with the direction of the aerial 
current, and in other respects the action of the model 
was perfectly consistent with the electrical pheno- 
mena it portrayed. 

In the ensuing discussion Mr. R. E. H. Carpenter 
detailed an interesting mechanical model to show 
the internal action of the valve, but stated that so 
far he had been unable to evolve а satisfactory 
device to represent the space charge effect. Mr. J. H. 
Reeves urged the need of a mechanical model to 
instruct. broadcast listeners in the proper use of 
reaction. 


G 2 AWD. 


If G 2 AWD will kindly communicate his address 
to Mr. W. D. Keiller (6 HR), со the offices of this 
Journal, he will receive à souvenir card relating to 
his reception of 1 НТ" signals during the latter's 
recent voyage to the Argentine. 
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Jersey (during October). 


French: 8 BF, 8 BO, 8 BN. 8 BRG, 8 BU, 8 BV, 8 CA, 8 CB, 
8 СКЕ, 8 CM, 8 CN, 8 CS, 8 CT. 8 CZ, 8 БА, 8 DP, 8 DW, ЗЕК, 
8 EM, 8 ЕМ, ЗЕР, 8EU. 8 EX, ЗЕК, 8 FN, 8 GF, 8 GH, 8 GI, 
8 GUT, 8 HSF, 8 HSR, 8 HZX, 81Р, 8JBL, 8JBR, 8 JV, 8 KC, 
8 KN, 8 LI, 8 І.РХ, 8 MN, 8 NS, 8080, 8 PA, 8 PD, 8 PP, 8 QG, 
8 RER, 8 RK, 8 RQ, 8 SG, 8 SM, 8 SR, 8 SSH, 8 550, 8 TPC, 
8 UT, 8 WK, 8 WL, 8 WY, 8 WZ, 8 XH, 8 XR, 8 ZM, 8 ZU, 8 ZUT, 
822. Belxian: 4GP, 4 KT, 4 08, 4 UU, 4YZ, W1, W2, В? 
Danish: 7 ЕС. Dutch: OBA, 0 BQ, ОП, 0 KN, 0 KZ, 00W, 
0 SK, 0 TP, 0 XQ, 0 XY. Italian: 1 FP. Swedish: SMZV, SMZY. 
Luxembourg: 1JW. Canadian: 1 MY. American: 1FD, 
1GV, 1IOK, Tk 18F, 2 AAY, 3 BG, 3 CES, 3GG, 3 WB. 


3 

Argentine: СВ 8. Various: 3 СА, 3 CM, FAR 3, 1 OKZ, FGH, 

FL, HBS, 168, IDO, IHT, LPZ, POZ, MO, UFT 1, WGH, YA 77, 
КОКА. (о wv 1.) (D. Grove White, 2 AWD.) 


Richmond, Surrey (September 27th to October 27th). 
French: 8 AG, 8 AJ, 8 AQ, 8 BN, 8 BP, 8 BR, 8 BRG, 8 CA, 
8 СІ, 8 СМ, 8CN, 8CO, 8CZ, 8DA, 8DS, ЗЕР, 8 EU. 8 EX, 
8 FS, 8 JHL, 


> 

ғ 
= 
22 
= 
= 


4 QS, 4V5, 
‚ 0 OX. Danish: Swedish 
MZV.SMZY. Finnish: 1 NA, 2 NC, 2 NM. Luxembourg : 
8. Italian: 1 GN, 1 FP, 1 MT, 1 рО, 
1 ABL, 1 ATJ. 1 AWQ. 1 АХР, 1 BGQ. 
1 GR, 1KC, 1XAV, 1 XAW, ТІНЕ. 1XW, 
AAY, 2 ANA, 2 BCF, 2 BCO, 2 BUY, 2 BY, 2 BRB, 2 CV, 2 KJ, 
3 АЛ), 3 AMF, 3 BDO, 3 CC, 4 QF, 48А, 8 XBC, 9 ELD. Canadian : 
1 AR, 2CY, 3 LY. New Zealand: 4 AG. (October 16th). Mis- 
cellancous: 9 AD, PK, XOX, YA 73. (C. C. Buckle). 


Nice, France (September 27th to October 31st, all about 100 metres). 

Belgian: 4 АА, 4QXY.* 4RS,* W 2. m ап: 1 AAC, 1 CGQ, 
ІП, 18F, 1 ХАУ, 2 AAY, 3 ZW, AXI, 5 ОК. French: 8 AP, 
8 BG, 8 BN,* raa s oye 8 СА, 8 CM, 8 C8, 8 CZ, 8 DA, 8 DP, 
D3, 8 DY КЕЗЕ FJ,” 8 F8, 8 MN 


Dutch : 
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а 
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8 
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c 
а 
со 00 
< 
з 
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oe 
5 со 
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. Dutch: 
НТ,“ MM, MS, SP. New Ze alude 
. Miscellaneous : 3 AF, 8 MB, 10 KZ. 


tr ого О 000000 


> 
% 


4 АҚ. * Arpentiie: 
* Worked. (т-у о) 
(Leon Deloy.) 


East Aberthaw, nr. Cardiff. Glam. (during October) 
i B, 9 AD. French: 8 AG, 8 AL, 


Sw L, 8BA, 8 
8 ВР, 8BU, 8СА, 8CO, 8CM, SCN. 8CT. 8CZ, 8DE, 
8 DP, 8 ЕМ, 8 ÉP, 8 EU, 8 ЕУ, ВЕК, 861, 8 HI, 8 JV. 8 MN. 


8 PA. 8 PD, 8 PP, 8 PR, 8 90. 8 SM, 
8 WZ, 8 XH, 8 ZM, 8 ZZ, 8 BRG, 8 JHL, 
SSH, 8 WAL, 8 ZUT. 


Finnish 38 NB. Dutch 

AB, 0 ВА, 0 BQ, ODP, ӨП, 0 SK, 0 ПР. Brizsian: 4GP, 4 R8, 
400. Swelish: SMZV, SMZY, SMZZ. Danish: 7 ZM, 7 РО. 
Italian: 1 ЕР, 3 AF, 3 МС, 1CS, IHT, IDO. Unknown: 3 СМ, 


3 
3 DAX. 3 VO, 3X0, WGH, WRT, КЕЗ, B8. (о v-o and 
o v -I) (C. Prosser, 2 ACK). 


5JX MOVES. 


Mr. Marcus G. Scroggie (§ JX), late of Edinburgh, informs vs 
that he has now removed to ‘Venton, 19 St. Mildred’s Road, Lee, 
London, 5.К.і2. He welcomes reports on his transmissions from 
the new address. 

6 QB's TRANSMISSIONS. 


Mr. L. Н. Thomas (6 QB), writes that he is now transmitting 
almost every evening on a power of § watts, LEW. on short waves, 
He would be кі id to receive reports at 33 Harpenden Кола, West 
Norwood, S.E.27, and to arrange tests with other transmitters. 


WHO Is W1PL? 


Мг. P. H. Brigstock Traster, of Northaropton, enquires whether 
readers of this journal can shed information on the identity of a 


station WIPL calling CQ at pio G МЛ. on the morning ot 
November roth. Phe wavelength was about So metres, 
2 KK. 


The above call sign, originally owned by а London transmitter, 
has been allotted te Mr, Ralph H. Parker, of Wilson Road, Smeth- 
wick, Stafts. Reports of signals аге welcomed. 
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At the opening meeting of the newly-formed 
Dorking and District Radio Society, Mr. R. J. 
Hibberd gave a useful introductory lecture on 
“Тһе Development of Wireless." The lecturer 
traced the gradual evolution of the art, mentioning 
the work of Michael Faraday, Joseph Henry, 
Lindsay, Maxwell and others, up to the time of 
Marconi. He concluded with some interesting 
details of the earlier experiments in wireless 
telephony carried out in conjunction with aero- 
planes at Brooklands in 1915. 

ж * * * 


The Committee of the Cirencester Radio Society 
was responsible for a successful Radio Exhibition 
held recently in the Bingham Library, Cirencester. 
By means of this effort, which was well supported 
by local wireless enthusiasts, it is hoped that 
the membership of the Society will be considerably 
strengthened. Many amateur constructors showed 
quite a wide range of home-made apparatus and 
accessories, and & number of attractive trade 
stands contributed to the success of the event. 

* * * * 


On November 14th members of the Wimbledon 
Radio Society profited by an instructive talk on 
elementary principles, provided by Mr. C. E. Р. 
Jones. А feature of the meeting was the projection 
of illustrations on tiac sereen by means of a 
©“ Radioptican.” 

The society held a very successful whist drive 
and dance on Saturday, November 15th. 

* * * * 


An interesting “ constructional’? meeting was 
held by the Beckenham and District Radio Society 
on November 20th, the subject of discussion being 
an original type of coil holder specially designed 
for economy of space апа cost. 
for the evening was Mr. A. West. 

* * ж ж 


The Lewisham and Catford Radio Society has 
prepared an attractive programme for the winter, 
and a special effort is being made to enrol new 
members. Much interest was recently provided by 
a lecture and demonstration dealing with an 
unusually sensitive “ high tensionless ” receiver. 

* * ж ж 


Morse practice is a regular feature at the meetings 
of the North Middlesex Wireless Club. Informal 
. discussions are also held, and have recently covered 

such subjects. аз " Nhort Wave Reception.” 
" Counterpoise Earths " апа “ An Unusual Crystal 
Receiver.” Meetings of this kind serve to show the 
topics on which information is most. desired, and 
the Comrnittee are thus assisted in the compilation 
of programmes for the more formal lecture evenings. 


'The demonstrator 


A “ gadget " night was recently held with great 
success by the Barnet and District Radio Society, 
several members exhibiting accessories of their 
own design. Special interest was shown in some 
transmitting gadgets produced by Mr. A. H. Gardner 
(2 AHM), a local transmitter. 16 is hoped to hold 
а similar evening in the near future. 

* ж є * 


The winter programme of the Dulwich and 
District Wireless Society is now in full swing, and 
several instructive lectures and demonstrations 
have been given. Special enthusiasm has been 
shown in the morse classes, in connection with which 
а competition is being held at the end of the season. 
New members are required, and the hon. secretary 
will be pleased to answer all enquiries. 

* є * + 


The use of long and short waves in commercial 
wireless was the subject of a paper recently given 
before the Tynemouth Y.M.C.A. Radio Society 
by Mr. Sims. Whilst the efficiency of short waves 
was undoubted, the opinion expressed was that 
owing to their present impracticability during the 
hours of daylight long wave transmission was still 
the best for commercial work. 

After the discussion on this paper, Mr. W. A. 
Matheson, Hon. Secretary of the Society, gave a 
short talk, with blackboard illustrations, on the 
“ Theory of Electrical Generators.” 


FORTHCOMING EVENALS 


WEDNESDAY, DECEMBER 3rd. 

Institution of Electrical Engineers (W Ppa Section). At 6 p.m. 
(Light refreshments at 5.30). At the Institution, Savoy Place, 
W.C.2. Lecture: * Wireless Telegraphy Valve Transmitters 
employing Rectified А.С.” By Mr. С. Shearing, B.Sc. 

Radio Research Society, Peckham. At 44 Talfourd Road. Dis- 
cussion: “Тһе Effect of a Magnetic Field on the Working of 
Valves," Lecture: ‘Du lex o Wack 

Bristol and District Radio Wircless Lecture No. 6. By 
Mr. W. A. Andrews, B.Sc. 

Elinburgh and District Radio Society. At 8 p.m. At 117 George 
Street. Sixth General Meeting of Series. 

Tottanham Wireless Society. Business Meeting. 


THURSDAY, DECEMBER 4th. 
Bournemouth and District Radio and Electrical Society. At 7 p m. 
` Canford Hall, St. Peter’s Road. Open Night. Experimental 
‘ork, etc. 

Luton Wireless Society. At 8 p.m. At Hitchin Road Boys’ 
School. Lecture by Mr. H. W. Pope (of S. G. Brown, Ltd.). 
West London Wireless and Experimental Association. At Belmont 

Road Schools, Chiswick, W.4. Annual General Meeting. 


. FRIDAY, DECEMBER 5th. 
Bristol and District Radio Society. Lecture: 
Amphltication. Ву Mr. L. Lott. 


"Low Frequency 


: А TUESDAY, DECEMBER 9th. 
Ralio Society of Highgate. At 8 p.m. At the Literary and 
Seentific Bustitute, South Grove. Lecture: " Contincital 


Broadcasting." By Captain Plugge B,Sc 
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ALTERNATIVE COUPLINGS FOR L.F. VALVES. 


N the diagram given below, switches are pro- 

vided so that the two L.F. valves may be coupled 
either by transformers or by the resistance-capacity 
method. Two D.P.D.T. switches are used for the 
‘valve, the upper switches being employed to control 
the number of valves in use, and the lower switches 
to change the method of coupling. It will be ob- 
served that the centre contacts of the latter 
switches are connected to the anodes and grids 
of the valves. The lower contacts connect the grids 
either to the secondary winding of the L.F. trans- 
formers, or to the 0-5 megohm grid leaks of the 
resistance coupling system. The upper contacts 
connect the anodes either to the primary windings 
of the transformers, or to the lower ends of the 
anode resistances. Whenever the circuit is changed, 
the H.T. tappings will have to be redistributed, 
in order that each valve may receive the correct 
anode potential. For this purpose wander plug 
connections on the battery should be used, as the 


Readers desiring to consult the 
should make use of the coupon 
io be found in ihe advertisement pages. 
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READERS PROBLEMS 


“ Wireless World ” 


use of switches to bring about the same results 
would be impracticable. If the receiver shows a 
tendency to self-oscillation at audio-frequency, 
large condensers may be connected between one 
or more of the + H.T. tappings, and the minus 
side of the Н.Т. battery. ` 


AERIAL EFFICIENCY. 


READER has observed & gradual falling-off 

in the efficiency of his aerial system, which 
he attributes to corrosion of the surface of the 
aerial wire. He asks whether it would be any 
advantage to silver-plate the wire in order to pre- 
serve the surface conductivity. 

Corrosion or blackening of the surface of the 
aerial wire is not likely to bring about any notice- 
able diminution in the efficiency of the aerial. 
Any slight losses which the corrosion may cause 
can be eliminated by the use of enamelled wire, 
which would be much less expensive than the 
process of silver-plating. 


А three-valve receiver with alternative couplings for the L.F. valves. 
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The inefficiency is more likely to be due to a 
film of dirt on the insulators, or faulty insulation 
in the lightning arrester or earthing switch. ‘An 
examination of the earth connection should also 
be carried out to make sure that the earth wire 
is not broken at some point below the surface of 
the ground, and to ensure that the soil near the 
earthing plate is slightly moist. It is often an 
advantage to surround the earthing plate with 
coke in order to retain moisture, and to make 
efficient contact with the ground. 


A NEUTRODYNE H.F. AMPLIFIER. 


EVERAL readers have asked for diagrams 
showing how to add one or more stages of 
H.F. amplification to their existing receivers, 


and accordingly a diagram is given below which 
shows how a two-valve H.F. amplifier coupled on 
the neutrodyne principle may be added to a two- 
valve receiver consisting of one H.F. and one 
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in order to bring the reaction currents into correct 
phase with the currents in the aerial circuit. 


GRID BIAS FROM THE Н.Т. SUPPLY. 


Jis erum of obtaining grid bias by connecting 


a resistance in series with the Н.Т. battery 
has been dealt with several times in this journal. 
A correspondent has asked for particulars of a 
resistance to obtain a suitable negative bias for 
two D.E.6 type valves when an H.T. voltage of 
60 volts is employed. 

Examination of the characteristic curves of the 
D.E.6 type valve shows that a negative grid bias 
of 3 volts is necessary when 60 volts H.T. is 
employed. Under these operating conditions the 
total anode current to both valves in the amplifier 
will be 3-5 milliamperes. The resistance necessary 
to give a potential of 3 volts when а current of 
3-5 milliamperes is flowing is given by Ohm’s law 
as 860 ohms. 


«1001010 
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Adding а neutrodyne Н.Е. amplifier to a two-valve receiver. 


detector valve. When two or more H.F. valves 
are employed, the neutrodyne method of coupling 
is the only one which gives really satisfactory 
results. In other methods of coupling, in which 
damping is introduced by means of resistances, 
or by causing grid current to flow, inefficiency is 
bound to occur, and the damping resistance also 
produces & marked decrease in selectivity. 

Before adding the amplifier to the receiver, 
the tuning coils and condensers must be removed 
from the set and mounted in a separate unit. 
Terminals may then be fitted to the valve panel 
for the H.T. and L.T. connections, the grid con- 
nection to the first valve, and the reaction con- 
nections. Leads for the reaction coil may be 
extended across the two-valve panel, and since 
two stages are added, there will be no necessity to 
cross over the leads. If a single stage had been 
&dded, the leads would have had to be reversed, 


As the same H.T. voltage is used for both valves, 
the same grid bias may be used in both cases, the 
grid return leads being connected to the end of the 
grid resistance connected to — H.T. A fixed 
condenser of 1 or 2 4F should be connected across 
the grid bias resistance to prevent coupling between 
the grid and anode circuits. 


THE ALL-PURPOSE RECEIVER. 
R EFERRING to Fig. 3 on page 99 of the issue 
of October 22nd, a correspondent asks what 
value should be given to the condenser mounted 
below the H.T. and reaction terminals on the 
upper terminal strip. 
This condenser is the telephone condenser 
connected across the centre contacts of the D.P.D.T. 
telephone and loud speaker switch. The value of 


this condenser will be seen from Fig. 1 t 
0-002 uF. * diss 
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EVERY EXPERIMENTER 
SHOULD POSSESS A 


Circuit Reference Book 


A book which can be relied upon to 
contain all circuits of Amateur and 
Experimental interest. 


% 
THEORETICAL CIRCUITS 
ARE CONVERTED INTO 
PRACTICAL DESIGNS 


THE AMATEUR'S BOOK OF 
WIRELESS CIRCUITS 


By F. H. Haynes. 
New Edition. Obtain your copy at once. 


PRICE 316 NETT 


Postage 6d. 


This new edition of Mr. Е. Н. Haynes's popular book gives the fullest 
ble details for ыса. по less than 117 circuits. Nothing has 
left to соне. Every value has been inserted and full explanations 

accompany each . Moreover, every circuit has been designed 

by a man re knows the difficulties encountered when constructing 

— apparatus. Circuits, accompanying text 

an essentially practical nature 


THE WIRELESS WORLD AND RADIO REVIEW 


Contzins the following special 
features. It is the most complete 
and easily understood circuit book 
available to-day :— 


Copious notes on Crystal Re- 
ceivers, single-valve sets, high 
frequency, low frequency and dua! 
amplifiers, transmitting circuits. 
Several pages of most useful data 
have been added, including the 
method of pile windings, tables 
giving tuning range of commercial 
types of inductances, wavelengths 
produced by various tuning con- 
deusers, types of receiving valves 
and their characteristics, etc., etc. 


THE WIRELESS: PRESS LTD. 
12-13 HENRIETTA ST. LONDON WC2 
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One a Minute 


For 24 hours a day during one working week the 
public are demanding the famous К.І. transformer 
at the rate of one per minute. 


Thousands of experimenters and amateurs appreciate 
that unique design now so well known, the New R.I. 
transformer, and faultless reception will convince you 
the instant you substitute for your present 
transformer an R.I. 


Remember the К.І. is an individual job, each one 

tested on its merits, each one guaranteed to the public 

for a period of one year. 

Given away with each instrument, one book of 

Distortionless Circuit Diagrams. . 


Write for the New R.I. brochure, free on application. 
The information provided will prove invaluable. 


Telephone : Regent 6214-5-6 Telegrams : “ Instradio, London." 


Radio Instruments Ltd. 
12 Hyde Street, Oxford Street, W.C.1. 


Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, 8.W.9, for the Ұ 

Proprietors and Publishers, The Wireless Press, Ltd., 12-13 Henrietta Street, London, SEES 

W.C2; Sydney, N.S.W., 97 Clarence Ntreet: Melbourné, 4122424, dyitthe Collins ЕСЕЙ 
Street; New York 326 Broadway: 
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" for Better Radio 
Reproduction 


O-DAY the Amplion ranks as the first and fore- 

most Wireless Loud Speaker. Many patented, 
and therefore exclusive features, including the поп- 
resonating Sound Conduit and the new super electro- 
magnetic Unit with "floating" diaphragm, place the 
Amplion in a class by itself. . . . the standard 
by which all other Loud Speakers are judged. 


Possessing artistry in design and fine finish, the 
Amplion is appropriate to Home surroundings, 
whilst extreme sensitivity, volume of sound, clarity 
and delightfully natural tone demonstrate Amplion 


supremacy and emphasize to the full the meaning 
of “ Better Radio Reproduction." 


Amplion Loud Speakers 
are Obtainable at 25/- 
and upwards fron all 
Radio Dealers of 
repute. Descriptive List 
matied with pleasure, 


тала ола ALFRED GRAHAM & COMPANY каме 
Telegrams : (E. A. GRAHAM) 25-6 Savile Row, 


“ » ake, * 2 igh 
а een RE St. Andrew's Works, Crofton Park, LONDON, S.E.4 Mig е ЗИ 


RADIO 


TOPICS. 


By THE EDITOR. 


THE RESPONSIBILITY OF 
THE MANUFACTURERS. 


NNUMERABLE wireless sets are being 

made up at the present time by amateur 

constructors, many of whom have 

comparatively little technical knowledge 
and would not be able to trace out any 
except the most obvious faults after the set 
had been constructed. Those who construct 
sets in this way are obliged to follow 
slavishly in every detail the instructions 
given in the journal or book from which 
they obtained the design. Unfortunately 
it happens not infrequently that although 
the design from which the set is built is 
accurate in every detail, and has been copied 
with equal accuracy, the set may yet refuse 
to work, due to nofault either of the designer 
or the constructor. 

Every firm of repute undertakes to test 
complete sets before they are put on the 
market, but there does not appear to be 
the same caution exercised with regard to 
components. 

Very obvious defects in apparatus, such, 
for instance, as variable condensers where 
the plates are found to touch at certain 
points, are not the cause of much distress 
amongst constructors for the reason that 
they are so obvious that no time is wasted 
in trying to detect the fault, but there are 
other types of faults which do not come 


within this category and may puzzle 
the most experienced experimenter for 
some time. 


In the course of our experience, and re- 
ferring only to apparatus by responsible 
manufacturers, we have met some peculiar 
defects in components—grid leaks which 
have come adrift inside and instead of 
giving their stated resistance value have 
gone up to a resistance of almost infinity ; 


valves have not infrequently been met with 
where the plate and grid are touching, or the 
filament may be in contact with the grid ; 
many other examples of faults might be 
cited but one of the most remarkable and 
disconcerting was experienced recently when, 
after a great deal of time had been spent 
with an experimental set which refused to 
operate, it was found that the grid battery 
supplied by a well-known maker had the 
poles marked incorrectly. Perhaps one of 
the most common causes of inefficient results 
from a set is the quality of ebonite or so- 
called ebonite, used for the panel. There 
is at present on the market a quantity of 
extremely inferior ebonite substitute material 
much of which is imported from abroad. 
The responsibility for the supply of reliable 
material does not rest only with the manu- 
facturers in this country, but also with 
dealers and retailers who may market 
imported material of inferior quality. 


BEACON STATIONS. 


NE of the post-war developments of 

wireless has been the perfection of 

what have come to be known as 
Beacon Stations for providing an additional 
aid to navigation. It may not be generally 
known that there are at present several 
beacon stations in operation around our 
coast, and although not much is heard of 
them, we believe that they are performing 
useful service. In this issue we publish 
an article discussing the problem of beacon 
stations by one who has been largely 
responsible for the development of this уре 
of equipment since the war. 

We hope that by the publication of sich 
an account it will be possible for a better 
estimate to be made of the scope or limita- 
tions of the system as applied to the require- 
ments of navigation. ' R 
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General view of the aerial of one of the coastal beacon stations. 
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Fig. 


PROBLEM OF BEACON STATIONS. 


The subject of the employment of beacon stations as an aid to navigation is 


one of very considerable interest. 


THE 


The author of this article, who has had a 


wide experience in the development of this branch of wireless, describes the 


purpose of the system, and discusses its advantages and limitations. 
By COMMANDER J. А. SLEE, C.B.E., R.N. (Ret), M.LE.E. 


The requirements of the two arts are similar 
in principle, but differ so. widely in degree 


is one whose 


station 


BEACON 
primary duty is to aid in the 


navigation of ships by emitting 


that they cannot be grouped together under 
an invariable or even under a general rule, 


although every opportunity must be taken 


wireless signals of such a character 


A 


to serve the two purposes with one station 


whenever it is practicable to do so. 


that vessels equipped with their own direction 
finders can obtain bearings of the beacon 


far as beacon stations are concerned 


the chief difference lies in the fact that 


As 
navigators of ships are seldom in need, of 
bearings of points of land at distances 


Some 


with a degree of accuracy sufficient for the 
stress must be laid on the fact that the 
stations dealt with in this article are intended 
for marine and not for aerial navigation. 


purposes of maritime navigation. 
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exceeding some fifty miles, whereas, due to 
the very high speed of aircraft and the 
comparative difficulty of fixing their position 
by other means, the requirements of aerial 
navigation demand bearings of fixed points 
at much greater distances. The marine 
navigator requires beacon stations of com- 
paratively short range placed at salient 
points which themselves constitute dangers 
that must be avoided, while the aerial 
navigator requires beacons of long range 
placed at spots which he can approach in 
safety. 

Beacons for marine purposes must often 
be placed in positions where the sea traffic is 
very dense, and such places are usually 
close to densely populated areas where other 
wireless services are very numerous, and 
therefore the requirement that the beacon 
service shall not interfere with and shall not 
be impeded by other services becomes 
very exacting. 

In the present state of wireless communi- 
cations there is room to fit in a marine 
beacon service on a wavelength of 1,000 
metres, though the range of waves which can 
be made available is not large, and consider- 
able precision of tuning is necessary. ` 

Starting from the idea that the range of 
the typical marine beacon station will be 
about fifty miles, it becomes necessary to 
translate this measurement into some more 
tangible figure which can easily be verified. 
The main factor which determines the emis- 
sion from a wireless transmitting station of 
ordinary type and working an any particular 
wavelength is arrived at by multiplying 
together the aerial current and the radiation 
height of the aerial. This latter figure is 
some proportion of its maximum height, and 
for all forms of aerial likely to be used for 
beacon purposes this proportion will probably 
lie between 0:5 and о”. It is therefore 
reasonable to make an arbitrary assessment 
of the emission in terms of the product of 
aerial current and maximum height, and if 
this product is called the “ metre-amps ” of 
the station it may be stated with sufficient 
accuracy that reliable bearings can be 
obtained by a modern marine direction finder 
at a distance of about 14 miles per metre amp. 
Thus 35 metre-amps is sufficient for a working 
range of 50 miles, and experiment has shown 
that emission at the rate of 35 metre-amps 
on a wave of 1,000 metres produces a 
negligible amount of interference with other 
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wireless services existing at the present day. 

In order that this satisfactory state of 
affairs can exist it is, of course, necessary 
that the transmitted wave shall be of a high 
degree of purity. The qualifications of a 
pure wave are that harmonics of its funda- 
mental frequency shall be as feeble as 
possible, and the Fourier theorem clearly 
shows that this necessitates the slowest 
possible rate of growth and decay in the 
amplitude of the transmitted wave. This 
requirement can only be completely met by 
the use of an unbroken long dash of con- 
tinuous wave emission, but experience shows 
that this method is inadmissible on two 
grounds. The worst trouble is that bearings 
obtained of continuous wave transmitters 
are unreliable during the hours of darkness, 
variations of observed bearing up to and 
even exceeding 10 deg. being quite common. 
A theoretical discussion of the causes of this 
“ wandering ” is out of place here, but the 
matter has been explored in Mr. Keen's 
book on “ Direction and Position Finding by 
Wireless," and in the discussion on the 
author's paper read before the Institute of 
Electrical Engineers and published in the 
journal of that institution for June, 1924. 

The unbroken long dash, however it may 
be produced, is unsuitable as a form of 
beacon signal because of the difficulty of 
identifying the station of origin. The use 
of continuous wave being thus ruled out, 
the next best method must be sought. This 
must be either some form of modulated 
continuous wave or a carefully selected type 
of spark transmission. 

It 15 a well-established fact that bearings 
obtained from spark transmitters are almost 
immune from wandering, except during a 
period of about half-an-hour, embracing the 
time of sunset and sunrise, and during these 
periods the band of zero signal strength, 
whose position determines the direction, 
becomes ill defined. This gives the observer 
warning that bearings are temporarily 
unreliable. Careful investigation has shown 
that fully interrupted continuous wave is an 
equally reliable form of radiation, and as an 
interrupted continuous wave is more free 
from interfering subsidiary emissions of all 
kinds, and as there is no doubt about the 
availability of completely reliable apparatus, 
the choice of transmitter for beacon purposes 
in crowded areas lies with the interrupted 
continuous wave system. In order to ensure 
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the degree of reliability of bearings necessary 
for marine navigation, the interruptions 
must be such that the emission is reduced to 
zero between the wave-trains. 

Experiments show that the proportion 
between metre-amps and range for inter- 
rupted continuous wave transmitters working 
to modern direction finders is the same as 
for spark transmitters. It is worthy of note 
that this figure must be obtained under 
conditions of accurate direction finding. If 
the amplifier in use is allowed to reach, or 
even to approach very closely, to a state of 
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interrupted continuous wave than for spark 
transmission in the proportion of at least 
two to one. 

The site of a beacon station for marine 
purposes must be chosen with care. It must 
be placed so that over all the area it is 
intended to serve no high land shall obtrude 
between the beacon and the ship making 
use of it. This requirement can as a rule 
be met if beacon stations are established at 
lightships or atlighthouses. If this condition 
is not fulfilled bearings observed in the arcs 
covered by what may be called the shadow 


self-oscillation, the bearings observed will 
be quite unreliable, and this limitation must 
be strictly adhered to. Interrupted con- 
tinuous wave is well known to be a highly 
efficient form of transmission if the receiving 
amplifier can be worked at or close to the 
state of self-oscillation, but under direction 
finding conditions, when this state must be 
avoided at all costs, no remarkable efficiency 
of transmission can be expected. With an 
absolutely non-oscillating and non-integrating 
receiver, such as a plain crystal, the propor- 
tion of metre-amps to miles is higher for 


of the obstruction will be erratic. This 
trouble is one of the chief causes of the 
inadequacy for the purposes of navigation 
of the existing wireless stations used for 
communication with ships. 4A glance at the 
“arcs of good bearings ” shown in Fig. 3 will 
make this point clear. 

Turning to the form of signal to be trans- 
mitted by the beacon, the first requirement 
is that it shall be possible for ships within 
range of it to obtain a bearing about once in 
five minutes, and a duration of transmission 
of about one minute is sufficient to enable 
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a skilled observer to obtain a series of four 
or five bearings. At a few outlying stations 
ranges greater than 50 miles may be desirable, 
and such more powerful beacons might be 
limited to one period of transmission in 
8 or perhaps ro minutes. 

The nature of the signals transmitted must 
be such that bearings are easy to observe 
and also such that it is easy to identify the 
beacon station. 

Only protracted 
trial can show what 
form of signal is pre- 
ferred by the majority 
of observers, but the 
most promising form 
seems to be the steady 
repetition at a fair 
telegraphic speed of 
a group of three or 
four letters forming 
the identification 
signal of the beacon. 
The alternative 
method is to transmit 
a few repetitions of 
the identification sig- 
nal at the beginning, 
middle, and end of 
the period of trans- 
mission, linked to- 
gether by prolonged 
dashes, or by a 
regular series of dots 
and dashes. 

In order to get an 
ideal fix, bearings of 
three beacons should 
be obtainable іп 
rapid sequence, 
though in practice 
two such bearings 
are of very great 
value, and the neces- 
sity for covering the 
more important parts 
of the narrow seas with the emissions 
from two or more beacons introduces a fresh 
complication. The actual operation of all 
current types of direction finders takes the 
form of determining the position of some 
sort of frame when it is receiving zero signals 
from the beacon under observation. The 
position of zero reception by a frame occurs 
when it lies in a plane at right angles to the 
plane of direction of the source of origin of 


Fig. 3. 


Arcs of good bearings. 
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the signal, and the position of maximum 
reception by a frame occurs when it lies in 
the same plane as the source of origin, the 
former position being sharply defined and 
the latter being very broad. Hence, if the 
instrument is in a position to determine the 
bearing of any one beacon it will at the same 
time be receiving maximum signals from 
any other beacon that may happen to lie at 
or anywhere nearly at right angles to the 
bearing of thestation 
under observation. 

If the times of 
transmission of two 
neighbouring beacons 
coincide, the obser- 
vation of bearings 
becomes difficult to 
ап unpractised ear, 
although a skilled 
telegraphist is capable 
of taking accurate 
bearings under such 
circumstances. 

Since it is impos- 
sible to synchronise 
all beacons without 
most elaborate and 
costly apparatus, the 
next best thing is 
to run neighbouring 
beacons definitely out 
of step with one 
another, making the 
“опе minute " unit 
of transmission only 
nominal, but main- 
taining the intervals 
of silence at four 
times of the length 


of the period of 
transmission. 
If the actual timing 


of one beacon 15 
65 secs. transmission 
and 4 mins. 20 secs. 
silence, and that of the next beacon 55 secs. 
transmission and 3 mins. 40 secs. silence, 
complete clashing of the two is impossible, 
and they will only interfere seriously with 
one another three times in each hour. 

The characteristic musical note of the 
signal is governed by the frequency of the 
motor-alternator supplying the transmitter 
with power, and if standard alternators are 
used for all beacons the variation in timing 


334 


just described can be achieved by running 
the machines at different speeds. This will 
impart quite distinct notes to the various 
signals, and will greatly facilitate the task 
of picking out the signals of one beacon 
from those of another. If beacons are 
worked on this system, there is nothing to be 
gained by attempting accurate timing. 

It would, of course, be of advantage if 
neighbauring beacons could make use of 
distinctly different waves, but it is clear 
from the above that the service can be 
carried out with one wave, and the congestion 


Fig. 4. 


of modern wireless traffic makes it much 
easier to allot one wave for this purpose 
than to find two. | 

As the typical beacon station can be 
expected to have a working range of 50 miles, 
and as it is impossible for a man in charge 
of a beacon to know what the weather is like 
50 miles to seaward, the only practicable 
plan is to keep the beacons always working. 
A satisfactory system of communication 
whereby ships requiring the use of 
beacons could ask for them to Ье 
started implies the use of so large a staff 
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as to be economically impossible. The 
necessity for beacon stations is not always 
due to fog alone. А prolonged spell of 
cloudy weather may have deprived shipping 
of astronomical observations for some days 
before approaching the land, and in such 
cases one or more direction finder bearings 
are of the greatest use in making a 
landfall. 

The apparatus required to produce an 
emission of 35 metre-amps is quite simple. 
The power that must be supplied to the 
aerial is not likely to exceed 100 watts even 


The Austin automatic power plant. 


under most adverse conditions, and the 
direct current power required for all purposes 
should not exceed 400 watts when the 
beacon is transmitting, and about half this 
amount during the periods of silence. 

The photographs show the prime mover, 
transmitters and aerial, employed during 
experiments just concluded at the lighthouse 
at Nash Point, in the Bristol Channel, which 
has been made available by Trinity House 
for the long series of experiments which have 
been necessary to clear up the various points 
explained in this article. 
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А back view of the receiver showing the arrangement of the components. 


IDEAL RECEIVERS—I. 


А THREE-VALVE RECEIVER 


With Valve Detector and Two Stages of Choke Coupled L.F. Amplification. 


By W. JAMES. 


(Concluded from December 3rd issue). 


N the first portion of this article we 
pointed out that it is desirable to employ 
valves having a high amplification 
factor and chokes of large inductance 
іп order that the largest possible voltages 
· shall be applied to the grid of the last valve. 
If the inductances connected in the anode 
circuits have too low a value, there will be 
distortion, and the voltage amplification 


will be less than it need be. The minimum 
value for the inductances depends on the 
lowest frequency in the signal to be amplified 
and the impedance of the valves. With valves 
of the D.E.5B. type, chokes having an 
inductance of about тоо henries are suitable. 

It is as well to mention again that 
the last valve must be of the power type. 
The last valve supplies the current which 
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resistance of the choke which, however, is 


so small as to be negligible. 


For the last valve, a D.E.5, we find from 


the characteristic curves of Fig. 2 that with 
I20 volts is suitable, and that the normal 


a grid bias of 6 volts an anode voltage of 
anode current is about 6 milliamperes. 


The 
For 


the same value of H.T., and a common 
The receiver was designed on the assump- 
tion that a signal voltage of 5 volts would 


.terminal is employed in the receiver. 
the detector valve a separate H.T. terminal 


is provided, as it is desirable to adjust the 


second and third valves are therefore given 
anode voltage of this valve to secure best 
detector action and smooth reaction effects. 
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if a D.E.5 valve is used, a higher anode 
voltage. We do not recommend employing 
. an anode voltage of over about 120 volts 
with valves of this type, as they are designed 
for a maximum anode voltage of 120. 


THE CONSTRUCTION OF THE RECEIVER. 
The accompanying drawings and photo- 
graphs show the position of the parts and 
the wiring. It will be seen that a front 
ebonite panel measuring 14 ins. by 8 ins. 
by 1 in. carries a 0:001 pF tuning condenser, 


oov» 
MEME 


Drill $, in. diameter, ‘and countersink on top 
side. 


Ж = Drill J; т. diameter. 

а series-parallel switch (double pole two- 
position), three Clix sockets and one plug, 
three filament resistances, and two terminals 
for the loud speaker. As the Clix sockets 
are connected to a grid circuit, special 
care should be taken that the ebonite is 
of good quality. The skin should be carefully 
removed. A two-coil holder is secured to the 
side of the containing box, as may be seen 
from the illustration at the head of the first 
portion of this article. The position of these 
parts is clearly shown in Fig. 3. 
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To the bottom of the panel is secured by 
means of a pair of 4 in. brackets a base of 
wood, measuring 13} ins. by 8j ins. by # ins. 
This base carries the valve holders, chokes, 
(two transformers are employed as chokes 
by connecting their windings in series), 
fixed condensers С), C, and С, and. the 
grid battery which comprises a 44 volt unit 
and a single cell. 

The coupling condensers C, and C,, the 
filter condenser C,, the H.T. ‘condenser С,, 
and the grid leaks R, R, К, and R, are 


panel. Drilling details are as folios = 

= Drill { іп. diameter, and countersink on top 
side for No. 4 wood screws. 

= Drill j in. diameter. 

= Drill j іп. diameter, and countersink for No. 6 
B.A. wood screws. 


mounted on a piece of ebonite measuring 
8ins. by з} ins. by lin. which is screwed 
to the base on the side nearest the panel. 
The arrangement of the parts on the base 
is given in Fig. 4, and Fig. 5À gives the 
details of the small ebonite strip. 

The values of the parts are given below 
the wiring diagram, Fig. 6. 

On the back edge of the base is fitted a 
strip of ebonite measuring 9 ins. by 1j ins, 
by in., which carries terminals for the aerial, 
earth, L.T. and H.T. batteries. The position 


resistances can be wired. It is also con- 
venient to remove the chokes. 


filament connections of the valves and the 


wire to the No. 6 B.A. screw fixed below 
the sockets. à | | | | 
Now replace the panel carrying the coupling 4 = Details of ebonite strip carrying coupling con- 


wires connecting to the + Н.Т. terminals are 
covered with sistoflex. 
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Fig. 4. Layout of components on base. 


of the terminals is indicated in Fig. 5B. out carefully and without haste, the con- 
Having assembled the components ac- necting wires are short and easily arranged. 


cording to the particulars given on the 
figures, examine the wiring diagram of 
Fig. 6. Notice that the wires connecting the 
filament resistances to the valves pass through 
hgles in the small panel carrying the coupling 
condensers and grid leaks, and that this 
panel must be removed before the filament 


Before commencing the wiring, clean 
and tin each part that is to be soldered. 
Commence the work by wiring the’ filament 
resistances, and the aerial circuit, using 
Хо. 16 tinned copper wire. .Тһеп wire the 


grid condenser (Cs). 
The Clix plug is connected by а flexible 


condensers and the grid leaks, and wire р 7556s and grid leaks. 


А қ = Details of ebonite strip carrying terminals for 
them according to the diagram. | aerial, earth, L.T. and Н.Т. batteries. 
Finally, replace and wire the chokes. The Drilling Details. 


{л іп. diameter. 


"Ry 
ІІ 


қ i қ screws. 
It will be found that if the work is carried G — } in. diameter. 


і in. diameter, and countersunk for No. 4 wood 
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- Aerial сой. 

Fixed condenser, capacity 0-0002 microfarad. 
Aerial tuning condenser, capacity 0-001 
microfarad. 


Grid condenser, capacity 0-00025 microfarad. 


= Fired eondenser, capacity 0-0002 microfarad. 


в = Fixed condenser, capacity 0:125 micro- 
farad (Mansbridge type). 

Fired condenser, capacity 0:5 microfarad 
(Mansbridge type). 

Fired condenser, capacity 2 microfarads 
(Mansbridge type). 
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| I 
ч © Fig. 6. Wiring diagram. 
Е = Reaction coil. 
R, = Grid leak, 2 megohms. 
R, = Grid leak, 0-3 megohms. 
R, Ry В, = Grid leak 0-1 megohms. 
T, T, = Burndept low ratio transformer with 


windings connected in series. 
Т, = Burndept 20 henry choke. 


The series-parallel switch is a Burndept double-pole 
change-over key switch (the one used in the instrument 
described has an extra set of contacts which are not 


required). N o EER 


Four rubber-covered flexible wires 
are connected for the aerial and re- 
action coils. Their ends are passed 
through holes in the side of the con- 
taining case, and joined to the ter- 
minals on the two-coil holder. The 
correct connections are given in the 
wiring diagram, where A is the aerial 
coil and R the reaction coil. ---< 

А view of the containing box, 1 
with its dimensions appears as Fig. 7. 
The wood used is # in. thick. The 
position of the two-coil holder on the 
side of the box is clearly shown. It 
will be observed that a piece is cut out of 
the back of the box to allow the connection 
strip to fit. | 
OPERATION. 

To receive the short wavelength broadcast 
transmissions fit a No. 35 or 50 coll in the 
aerial plug of the two-coil holder and a 
No. 35 coil in the reaction plug. Put the 
series-parallel switch in the parallel position. 
For the 1,600 metres station a No. 150 coil 
may be used in the aerial circuit and a No. 75 
in the reaction. 

When the signals are of good strength it 
will probably be found that best results are 
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obtained by fitting the plug in the centre 
Clix socket. The volume will then be about 
two-thirds of the maximum. 

It might be found that the signals are 
weakened by bringing the reaction and aerial 
coils nearer together. The connections to 
either the reaction or aerial coils should then 
be reversed. 

It is essential to employ an anode voltage 
of the value given if distortion is to be 
avoided. Тһе voltage applied to the 
detector should be varied until best results 
are obtained. We found a voltage of about 
90 volts satisfactory. 
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The New “ Airmax ”” Inductance Co'l. 
One aim in inductance coil design is of 

course to bring the self-capacity of the 


winding down to as low a value as possible 
and the merit of a coil can to some extent be 


, 


The new “ Airmax " interchangeable inductance сой. 
judged by the relationship of the value of 
self-capacity to the inductance. The self- 
capacity of a coil may be reduced by ar- 
ranging the turns to be as far as possible 
air spaced, which brings with it the additional 
advantage of using air as a dielectric between 
the turns because of the very low dielectric 
loss which is produced. It is not a difficult 
matter to design coils with air spaced turns 
and possessing extremely low self-capacity, 
but difficulties arise when it is a requirement 
of the design that the inductance coils shall 
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be interchangeable. Interchangeability is 
an ordinary feature as it renders the tuner 
operative over the entire band of wavelengths. 
The accompanying illustration shows a type of 
coil recently introduced which is secured to 
the customary two-pin mount. А piece of 
ebonite tube is used as a central former and six 
small pieces of insulating material are arranged 
to space the turns away from its surface. 
The coil is wound with bare wire and the 
necessary insulation between the turns is 
produced by spacing. Successive layers are 
separated by small pieces of insulating 
material, while the finishing end is terminated 
by soldering across on to a previous turn. 
Sharpness of tuning is a property which 
may be observed and a coil having low self- 
capacity gives sharper tuning than one in 
which appreciable capacity exists between 
the turns when shunted with a valve grid 
filament circuit used as a detector. The low 
capacity coil also gives greater signal 
strength. Such a simple test may be applied 
to this coil and the experimenter will see for 
himself the advantages to be gained by 
adopting coils wound in this manner. 


Two-Co'1 Holder 

A critical degree of coupling is obtained 
when two inductances are made to slide one 
away from the other, and at the same time 


remain parallel. А useful form of two-coil 
holder is shown in Fig. 3, in which the coil 
mounts are carried on a spindle having 
differentialscrew threads. Thus as the spindle 
is revolved the two holders are propelled one 
away from the other. An ivory scale and 
pointer indicates the setting. 
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THE “SQUARE LAW" CONDENSER. 


In this article the author explains why condensers of the ''square law "' 
type have vanes which are different in shape to those of the ordinary tuning 


condenser. 


He also gives a method of setting out one type of square-law 


vane, and shows how to find its area for the purpose of estimating 
the capacity. 


By J. AisBrTT, B.Sc. 


HIS note is an attempt to explain 
the object of the square law 
condenser and the peculiar shape 
of its vanes. The reader probably 
knows that the wavelength to which his 
set is tuned is proportional to the square 
root of the product of the inductance and 
the capacity in the tuned circuit, or, briefly, 
А = 1885 VLC. 

It follows that if he turns the condenser 
dial—using the semicircular vanes—he makes 
a definite increase in wavelength for the 
first 10°, but on turning it from o? to 20° he 
does not produce twice this increase. To 
effect this he must give a rotation four 
times as great; 1.e., from o? to 40°, while 
thrice the increase requires nine times the 
rotation ; 1.е., to 90°. 


Fig. 1. 


This explains why, in the ordinary variable 
condenser, the settings for stations on the 
lower part of the scale are crowded together 
while on the higher readings they are 
widely spaced. 


Obviously, fine tuning оп the lower 


readings is impossible, without а vernier 
condenser, but how can this be remedied ? 

If that part of the moving vane which 
first enters between the fixed vanes is cut 
away somewhat, then a larger turn of the 
dial is needed to produce a given change 
in capacity. 

It can be seen on examining. Fig. I, 
which represents an improved vane, that a 
turn of ro? makes at first only a small 
change in the area inserted between the 
fixed plates, but that the next ro? makes 
a larger difference, while each successive 10° 
produces a still larger increase in capacity. 

Now let us see how we can decide more 
exactly how to produce this new shape. 

Since the wavelength is proportional to 
the square root of the capacity, to double 


Explaining the unusual shape of one type of “ square law " condenser vane. 


the change in wavelength we must quad- 
ruple the change in capacity, while to treble 
the change in wavelength we must effect 
a capacity change nine times as great as 
that produced by the first rotation of ro?, 
and so on. 


DECEMBER 10, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


This means that if the area of the first 
sector, A (Fig. т), including 10°, is represented 
by 1, then the area of the sector (A+B), 
including 20°, must be 4, while the area 
of sector (A+B+C) is 9, and so on. 

That is, the areas of the sectors-— 

А, В, С, р, Е, Е 
must Бе in the ratio— 
I, 3, 5, 7, 9, II 

But since the area of a sector of a circle 
is proportional to the square on its radius, 
then the squares— 


е ry, y^, 747, 722, ы Md um ыы 
must be in the ratio— 
I, 3: б. 9, 10. Wi, See 


while the radii are in the ratio— 

VI, V3, М5, V7, V9, VII, — — — — 
Now in Fig. 1 are shown sectors of circles, 

each sector including 1o? at the centre, with 


Fig. 2. 


radii in this ratio, and it is apparent that if 
they were made exceedingly thin, to include 
1°, say, instead of 10°, then their areas 
would merge into the resultant curve known 
as the “ square law " curve. 

One method of obtaining the required 
shape is to draw lines radiating from a 
point O and inclined to a line OX at 5°, 
152, 25°, 35°, 45°, etc., since these are the 
angles at which the radii are given in Fig. т. 

Then mark off OP, = I cms. or ins., 
OP, = V3, OP, = v5, OP; = v7 and 
50 on. 


On joining these points to form a curve, 
it will be found that at the angles o°, 10°, 
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20°, 30°, etc., OP — o, OP, = Y2, OP, = 
/4, OP, = V6, etc., so the final method of 
construction arrived at is to draw radiating 
lines at any suitable angle—not necessarily 
5°, and along them to set off lengths equal 


to o, VI, V2, V3, У4, V6, V7, etc., etc., 
and joining them by a curve, as indicated in 
Fig. 2. 


CALCULATION OF CAPACITY. 


Since, in calculating the capacity of a 
variable condenser one must know the area 
of the plates, we must now find out how to 
calculate the area of this “ square law ” 
vane. 

First of all, remember that the area of a 
circle is given by 272, while the angle at its 
centre is 360° or 27 radians. That of a semi- 


20 


0? 


The method of setting out a ** square law " vane. 


А . А T 
circle, whose angle is т radians, is 2 


Similarly, the area of a sector of a circle 
including an angle of « radians must be 


Sn That is to say, we multiply the square 
on the radius by half the angle in radian 
measure* 

Now we have seen that the vane may be 
considered as being made up of a large 
number of tiny sectors whose radii are in 


* A radian is the angle subtended at the centre 
of a circle by an arc equal in length to the radius, 
and is approximately 57:32, 
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the ratio o, ут, v2, У3, V4, V5— — — Р, 
where R is the largest radius of the vane. 

Suppose there are “n” sectors, each 
including « radians. Then their areas are in 
the ratio — 


S Uc C Soo eae ee 
2 2 42 2 

“x m. 

2 


But since these areas are proportional to 
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7?, which itself increases uniformly from 
2 
о to А2, the average value being E the aver- 


age value for the area of a sector is— 


aR? ай 
224. 
But there аге “ n ” sectors. 
n a Р? 2 
“ the area of the vane = - = E = 


(It should be noted that the author assumes that the stray capacity of the circuit in which the condenser 
$8 connected +з zero.—ED.) 


READERS’ PRACTICAL IDEAS 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


A Novel Tuned Circuit. 
HE accompanying drawing shows a 
simple method of mounting a plug-in 
coil on two valve pins which are connected 
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А tuned circust comprising a plug-in basket coil and 
a novel variable condenser. 


with the receiving set through a pair of valve 
sockets. The ebonite supports are used to 
carry also a novel type of variable condenser 
which consists of two discs spaced apart by 
an ebonite ring. The ring must be held 
securely in position by small brass pins. A 
piece of zinc or tin foil is mounted to the face 
of one of the discs as shown, whilst a quantity 
of mercury exactly half fills the space be- 
tween the two discs. The face of the metal 
foil is covered with a piece of mica. It 
will be seen that the capacity of the 


piece of foil and the mercury changes as 
the apparatus is revolved. 
The reader is reminded that mercury has 
a very corrosive action upon aluminium and 
for this reason the finished instrument 
should not be mounted too near to a variable 
condenser built up with aluminium plates. 
| W.S. 


Variometer with Reaction. 
ANY single valve sets һауе vario- 
meter tuning in the aerial circuit and 
the difficulty arises as to a suitable method 
of producing a variable reaction coupling 


with the windings of the variometer. 


A specially designed variometer must, of 
course, be employed and the necessary 
practical details for mounting the reaction 
coil are shown in the figure. 


R. W.C. 


ORCINARY 
COIL HOLDER 


PILLARS 
Е CLAMPING 


COONITE ОЮТАМСЕ 
PIGOR FIXED м 
MOVING COIL 


A variometer having an additional сой for reaction. 
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Potentiometer Grid Control. 
HE accompanying diagram shows a 
useful method of using two potentio- 
meters (Рі and P2) for controlling the grid 
potential of the H.F. and detector valves. 


"T 
хаса Я С 


то ШЕ: соц. 


КҮЙЕ 


Рту 
(т 


Ап arrangement of two potentiometers for giving fine 
control of grid voltages. 


It will be seen that the windings of the two 
potentiometers are connected in series across 
the L.T.battery. The slider of Рі supplies a 
potential from zero to maximum negative 
suitable for controlling the H.F. amplifying 
valve, while P2 applies a potential from zero 
to maximum positive such as is usually 
needed when a valve is used as a rectifier 
in conjunction with the usual grid con- 
denser and leak. 

Thus it will be seen that half the voltage 
of the L.T. battery can be tapped off along 
either potentiometer, and this range is 
usually all that is required. 

By connecting up in this manner it will be 
seen that the current taken by the potentio- 
meter circuit is halved, but more important 
than this is that for a given movement of the 
slider a much more critical control of 
potential is obtained as the voltage of the 
battery is in effect dropped across a 
potentiometer of twice the normal dimensions. 


R. S. 


Г.Е. Sw tching Device. 

OTE magnifiers can be thrown out of 

circuit without. the use of specially 
provided switches by causing the arm of the 
filament resistance to operate a spring 
contact. The drawing shows the actual form 
of construction, and from which it will be 
noticed that an additional ebonite arm is 
locked on the rheostat spindle. When 
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the sliding contact of the resistance is in the 
“ off ” position it will press against a spring 
blade, pushing it over and producing the 
necessary circuit change to take the inter- 
valve transformer out of circuit. 


ANOOE 2 ANODE 1 


Automatic switching device. 


This will be found a particularly useful 
method, as it is only necessary to turn off the 


filaments of valves not required. 
J. E. М. 


Interchangeable Crystal Detector. 

Y assembling the crystal contacts to 

plug and socket mountings it becomes 
possible to interchange various types of 
crystals and in addition to reverse the 
direction of the potential applied to the 
detector. As well as providing interchange- 
ability both crystal and contact can be 
rotated and if the plugs make a good tight 


BOTTOM CONTACT SCREW 
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НЕТІп the sockets, the relative height of the 
two contacts can be critically adjusted. 


A. E. D. 


An arrangement of crystal detector and contact. 


Combined Н.Т. Battery Fuse and 


Switch. 


Ti use of a small lamp to protect the 
H.T. battery against short circuit is in 
general use. A convenient form of mounting 
is shown in the accompanying drawing and 
the screw holder is a standard one such as 
can be readily purchased. By means of a 
small brass bracket, details of which are 
shown, it can be attached to a wander plug 
so that the lamp is located close to 
the point of H.T. distribution. Thus a con- 
tact between the flexible leads themselves 
will cause a breaking of the battery circuit. 
The use of a protecting fuse of this sort is 
strongly recommended, for not only does 
it guard against damage to the battery but 


н 
i 


An^ H.T. battery fuse. 
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also protects the valve filaments should a 
valve be incorrectly inserted. The lamp 
selected should be of very low rated candle 
power and preferably of the }-watt type so 
that it will burn out with a very small 
current. 

F. C. H. 


The Position of a Vernier Condenser in 
a Receiving Circuit. 


HERE is no need as a rule to provide 
a vernier condenser in both the aerial 
and closed circuits, though if a tune-stand-by 
switch is fitted, vernier control must be 


Connections of a vernier tuning condenser. 


available in whichever position the switch 
may be thrown. The vernier condenser 
should therefore be fitted across the centre 
contacts of the switch and thus vernier 
control is always available. . 

F.S. К. 


2 е 
% DIA. ROD THREADED 10.8.A. Và DIA EBONITE ROD. 


Simple anti-capacity handle. 


Anti-Capacity Handle. 


HEN receiving on short wavelengths 

it becomes essential in many receiving 

sets for the hand to be well removed from the 
components while tuning. 

This anti-capacity .handle is constructed 

from 3 in. ebonite rod and is fitted with two 

small brass pins either threaded ro B.A. or 


. merely driven a tight fit into the end of the 


rod. These pins engage in holes made in the 
centre of the instrument knobs. 
C. L. 
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VALVE TESTS. 


THE BRITISH THOMSON-HOUSTON CO 


'S B.6 VALVE. 


EBENR-"EPDENEBRENHEEBER, a 
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© n Ф © е e ч 
сачаяиупли NI LNSYYND 31184 


апа 


B 6, 
The filament 


the 


valve, 
The B 6 may be classed as a . 


E have recently conducted a 
series of tests on the new 


B.T.H. 
the results obtained are sum- 


marised below. Purchased in the ordinary 
way across the counter at a well-known 


dealers, the valves tested may be considered 

as typical of their type, and the results 

obtained are those which may be expected 
y user. 

When operating as an amplifier potentials 
up to 120 may be applied to the plate, a grid 
bias of —3 volts with 80 volts on the plate, 
and —4:5 with 120 being suggested by the 
makers. 


by an 
of o-12 ampere, and is therefore within the 


range of dry cell working should necessity 


normally operates on 3 volts, taking a current 
so demand. 


low consumption power valve. 


BEREBENEREESEBENEEREERERERNEERREEERL 
B EH ER DR ШЕ ШЕ E ЖЕ Б RE ИЕ ШИ Б ШИЙ РЕ ТЕ БЕ ШЕ ЕЕ TD 
Pe esol foe oh 


iS 
In 


are 
the 

lead 
usual filament 


Straight filaments 
the 


GRID VOLTS 
being 0:125 ampere апа 


show 
characteristics, the current and emission at 


Two 
normal volts 


used and are connected in parallel, 


central support being a common 


filament system of the B6 
we 


I 


Fig.2. Plate current-grid volts characteristic. 


Plate-current grid-volts characteristics are 
given in Fig. 2, and indicate good L.F. 


performance at plate potentials of 80 and 


over, according to the input. 


The 
rather out of the ordinary and merits 


together take 120 milliamperes (0:12 ampere) 
each single wire takes 60 milliamperes 
(0:06 ampere), and the system thus consists 
of two 60 milliampere filaments connected 


in parallel across the filament supply. 
16-5 milliamperes respectively. The ей- 


ciency 15 therefore of the usual order with 


Since the two filaments are in parallel, and 
filaments of this type. 


description. 


Fig. 


S3U3dWvrTW NI NOISSING 


COCO SSN 
ІІІ 


FILAMENT VOLTS 


S3H3dWY амил: | 


The curves, 


Curves showing the relationship of emission 


and filament current to filament volts. 


Fig. 1. 
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moreover, suggest a grid bias of about —3 
to —5 volts, as the plate voltage is raised 
from 80 to 100, which is in very close артее- 
ment with the makers’ figures. The mag- 
nification and resistance curves are shown 
in Fig. 3. The former factor is around 7-75, 
and the impedance varies between 20,000 and 
10,000, according as the plate voltage is 
increased from 40 to тоо. At the higher 
values the ratio of magnification to impedance 
is good, a result due, at least in part, to the 
modern electrode design, which, it should be 
mentioned, 15 being adopted by several valve 
manufacturers just now. 

On circuit, and used in the second stage of 
a low frequency amplifier, we obtained 
excellent results with this valve, the output 
from a medium size loud speaker being 
clean and free from distortion. We operated 
the valve under the following conditions : 
3 volts across the filament, plate potential 120, 
grid bias negative 6. 

Although the B 6 is not put forward as a 
general purpose valve, we tried it out both 
as a H.F. amplifier and detector. About 
50 volts H.T. gave the best results in both 
cases, but very critical adjustment seemed 
unnecessary, in addition to which the 
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Fig. 3. Curves showing the plate current (A), 
ampedance (B), and amplification factor (C) for 
y late voltages. 
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Showing the peculiar arrangement of the filament 
of a B.T.H. B 6 valve. 


filament could be dimmed quite considerably 
before noticeable reduction in signal strength 
occurred. 


TWO INTERNATIONAL RADIO 
CONVENTIONS. 


The International Committee on Wireless 

Telephony, which was founded in 1923, is 
planning to hold an international conference 
in Paris from April 16th to 20th, 1925. 
Twenty-seven nations are represented in 
this organisation, which is in close touch 
with the League of Nations, the International 
Chamber of Commerce, the International 
Law Association, and many other influential 
bodies. 
"KItems on the agenda of the conference 
include—(1) The allocation of wavelengths 
and State control; (2) International broad- 
casting regulations; (3) Authors’ rights, 
and publicity matters. 

The International Copference of Radio 
Amateurs will probably meet at the same 
time, and among the questions which the 
amateurs will discuss will be—(1) The found- 
ing of an international union of radio 
amateurs; (2) the methodical organisation 
of amateur tests; (3) the wavelength 
problem; (4) wireless in education; and 
(5) an auxiliary international language. The 
address of the Secretary of the Amateur 
Conference is 2. Rue de l'Echaude-Saint- 
Germain, Paris. 
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INTERNATIONAL RADIO WEEK. 


EPORTS of reception, during the 

recent tests, of the American 

stations on this side continue to 

come in, and it is easy to see that 

the two predominating stations are WGY 

and KDKA, whilst a number of others 

appear to have been successful, though 

it is necessary to wait for details of their 

programmes before it is possible to confirm 
reception in every case. 

We take this opportunity of thanking 

those who have so kindly sent in their reports 


position to check up each reception with the 
actual programmes transmitted at the 
stations. Cables received from Mr. Lynch 
indicate that on his side he is inundated with 
reports of the reception of the British and 
Continental stations, and as these reports 
run into very many thousands, the task 
before him of sorting them up is a very big 
one, particularly in view of the fact that he 
has cabled over on more than one occasion 
to the effect that he is receiving from some 
listeners in America, claims that they have 


The transmitter building of the Koenigs Wusterhausen station which participated in the 
transmissions to America. 


of reception, and whilst there must be some 
delay before these can all be sorted up, it is 
hoped to acknowledge receipt of each com- 
munication individually in due course. 

We should welcome further reports from 
others who have not yet sent them in, as 
every contribution is of value in assisting to 
identify stations, particularly where call 
signs have not been heard distinctly. After 
acknowledgment here all reports will be 
sent to Mr. Arthur Lynch, the Editor of 
Radio Broadcast, who organised the tests on 
the American side, so that he will be in a 


heard individual European stations at times 
when these stations were not transmitting! 
The imagination of some American listeners 
must add considerably to the task of sorting 
out the reports there. 

It will be necessary to wait until a sufficient 
time has elapsed for the American reports 
to be gone through before a complete account 
of the results of the transmissions from this 
side can be published in The Wireless World 
so that there is not likely to be any 
further information of interest to give to 
our readers until this account is available. 
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THE EXPERIMENTERS NOTE BOOK. 


By W. JAMEs. 


A Quick Method of Finding the Ampli- 
fication Factor of a Valve. 


E have explained* two methods 

of finding the amplification 

factor from the grid volts— 

anode current static character- 
istic curves of the valve. It is not necessary, 
however, to go to the trouble of plotting 
these curves if one desires to know the 
approximate amplification factor of the valve. 
We may proceed as follows. 


One circuit arrangement employed when 
finding the amplification factor. 


Connect а milliammeter (mA, Fig. I) 
which need not be accurately calibrated, 
in the anode circuit with the normal anode 
battery B, and join the grid through a 
potentiometer P to the negative side of the 
filament. The voltmeter VG will read the 
voltage of the grid with respect of the 
filament, and V the voltage of the anode. 

Note the readings of the milliammeter 
and the grid and anode voltmeters. They 
might read, for instance, 4 milliamperes, 
— 3 volts and 60 volts respectively. Now 
increase the anode voltage by, say, 9 volts 
(which is roughly the voltage of 6 dry cells). 
The anode voltage is now 69 volts, and of 
course the anode current, as shown by the 
milliammeter, has increased—say to 5 milli- 
amperes. Then the effect of adding 0 volts 
to the anode voltage is to increase the anode 
current by т milliampere. 

Now reduce the anode current to the 
value it had before (namely 4 milliamperes) 


* In the last number of this journal (December 3rd, 
1924). 


by making the grid more negative—that 15 
by moving the sliding contact of the potentio- 
meter P in the grid circuit to the left. Let 
us assume that now the grid voltmeter 
reads — 4 volts. The effect of making the 
grid І volt more negative is therefore to 
reduce the anode current by т milliampere. 
Hence the effect on the anode current of 
increasing the anode voltage by 9 volts has 
been counteracted by adding 1 volt to the 
negative potential of the grid. That is to 
say, a voltage applied to the grid is nine 
times more effective than a similar voltage 
applied to the anode; the amplification 
factor of the valve under the conditions of 
the test is therefore 9. 


Another Method. 

One may dispense with the voltmeters 
employed in the last method when only a 
rough idea of the amplification factor 
(which is all that is needed in many instances) 
is required. Thus, suppose we wish to get 
an idea of the amplification factor of a valve 
employed in the last stage of an amplifier, 
Fig. 2. The secondary winding of a trans- 
former PS is connected to the grid and to the 


Fig. 2. Explaining another method of finding the 
amplification factor of a valve. 


filament through the usual grid battery. Con- 
nect а milliammeter in the anode circuit 
(an instrument of any type which will give a 
readable deflection and has a fairly low 
resistance will do), and the normal anode 
battery. Note the reading of the milliam- 
meter. Now connect one more cell in the 
grid circuit, which makes the grid about 
I:5 volts more negative. This has the effect 
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of reducing the anode current. To bring 
the anode current back to its normal value 
add cells, one at a time, to the anode circuit. 
If the anode current is restored to its original 
value by adding 9g cells to the anode circuit, 
we may take the amplification factor as 
being 9. The assumption made here, of 
course, is that the cells have identical 
voltages, which is not always true, even 
though the cells are new ones. The simplicity 
of the method should, however, appeal to 
the man who does not possess accurate 
measuring instruments. 


The Anode Impedance. 

By the anode (or internal) impedance of a 
valve is meant the effective resistance of the 
anode-filament path through the valve to 
varying or alternating currents. The anode 
impedance depends on the construction of 
the valve and the operating conditions. It 
depends, for instance, on the distance 
between the anode and filament, the area 
of the anode, and the construction and 
position of the grid. The impedance is 
roughly inversely proportional to the area 


ANODE CURRENT. IN MILLIAMPERES 
ШШ ШШЕ И ЖШ И ШШ ШИ SASSER Б ШЙ ШШ ШШ ШЕШ 


GRID VOLTS 


Fig. 8. A characteristic curve. 


of the anode. If the area is increased, the 
impedance is reduced. By increasing the 
distance between the anode and the filament 
the impedance is increased. 
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The anode impedance does not remain 
constant for all values of filament current, 
grid and plate volts. For instance, if the 
filament current and grid volts are fixed at 


ЕТЕРІ 


= 


ANODE CURRENT IN MILLIAMPERES 
Шы 


GRID VOLTS 
Fig. 4. А group of characteristic curves. 
normal values, the anode impedance falls 
rapidly as the anode voltage is increased 
from a small value. For higher anode voltages 
the impedance does not fall so rapidly. If 
the anode volts and filament current are 
fixed at normal values, the anode impedance 
may increase or decrease, depending on the 
value of the grid volts. 

The ordinary direct current resistance of a 
valve is, of course, found from the formula : 

Voltage (volts) 
— Current (amperes) 
The value of resistance found from this 
simple formula is not. the anode impedance. 
For instance, the direct current resistance of 
the valve having the characteristic curve of 
Fig. 3, when the grid voltage is — 3 (shown 
150° | 
0.004 
The anode impedance is equal to the ratio 


Resistance (ohms) 


2237; 500 ohms. 


by the dotted line) is 


` of the change in anode volts to the change 


in anode current for a given grid voltage. It 


“тау be found from the characteristic curvesf 


which were used when finding the amplifica- 
tion factor. 


T The method of finding the characteristic curves 
of valves was described in the last number—page 320. 
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Thus, referring to the characteristic curves 
of Fig. 4, we see that when the grid has a 
voltage of — 1 volt, and the anode a voltage 
of 120, the current is 4:25 milliamperes. If 
the anode voltage is increased to 150 volts 
the anode current increases to 5:7 milli- 
amperes. That is, a change in anode volts 
of 30 produces a change in anode current of 
1:45 milliamperes. The anode impedance 


. 3 
is therefore 0-00145 °ї 20,600 ohms. 


When the grid has a potential of — 6 
volts and the anode a voltage of 120 the 
anode current is o:9 milliamperes, which 
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increases to I:6 milliamperes if the anode 
voltage is increased by 30 volts. The im- 
pedance under these conditions is therefore 
30 
0*0007 
larger value than when the grid bias was 
— I volt. The reason may be seen by 
carefully examining the curves. They are 
not parallel. The distance between the 
curves decreases as the negative grid voltage 
is increased. One may therefore find by 
an examination of the curves whether the 
impedance varies with the anode and grid 
voltages. 


or 43,000 ohms. This is a considerably 


AN EFFICIENT AMATEUR TRANSMITTER. 


Mr. J. H. Ridley (5NN), the South Norwood transmitter who has recently worked with three of the New 
Zealand amateurs, besides a number of U.S. and Canadian stations. On November 25th he picked up 
signals from the Mexican amateurs DZ and BX. 
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PHOTOGRAPHS 
BY WIRELESS 


SUCCESSFUL TRANSMISSIONS 
ACROSS THE ATLANTIC 


HE problem of the transmission 

of pictures by telegraphic means 

is one which has exercised the 

ingenuity of inventors for some 
time past. More recently, as some successful 
results have been obtained, the possibility 
of wireless transmission of photographs has 
been considered. In this connection very 
interesting experiments were carried out on 
the afternoon of November 3oth between 
Radio House in London, and New York. 
The apparatus used is described as the 
invention of Mr. R. H. Ranger, developed 
by the Radio Corporation of America. This 
company, as is well known, acts in associa- 
tion with Marconi's Wireless Telegraph Co., 
in England. At the time of conducting the 
tests transmitting equipment only had been 
set up in England, receiving apparatus having 
not yet been supplied from America. It is 
expected that in the near future this system, 
which, although not altogether novel in 
principle, has been developed to a high 
degree of efficiency, will at an early date be 
available for commercial application. The 


ттм CIRCUIT 
06 wihtiean 
TRANSMIT ТЕА 


Explanatory sketch showing the general principle 
of the apparatus. А, “ pointolite”’ lamp; В, 
condensing lens; С, focussing lens; D, sensi- 
tive — photo-electric cell in adjustable mounting ; 
E, transparent image; Е, rotating cylinder ; G, relay ; 
H, electromagnet controlling stylus ; I, self-inking 

stylus ; J, rotating paper ; K, revolving drum. 
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A photograph of President Coolidge transmitted 
by the system described. 

sketches reproduced here are intended to 
show the general principle of operation of the 
apparatus, but do not, of course, give any 
details of the arrangements. 

. Attthe transmitting end is aglass cylinder F, 
round which a photographic film E to be 
transmitted is fixed. Inside the cylinder is a 
powerful source of illumination A. A lens 
converges illumination on to a point on the 
film, and the beam of light is then focussed 
on to a photoelectric cell D located at some 
distance from the cylinder. In order to 
transmit a picture the glass cylinder bearing 
the film is rotated, and as darkened or 
opaque patches of the film move by they 
control the amount of illumination which 
reaches the photoelectric cell. In the course 
of transmission the cylinder is gradually 
moved on and reverses its direction of 
rotation each time it reaches the edge of the 
picture. Variations of illumination on the 
photoelectric cell produce variations of 
current in the circuit in which the cell is 
included owing to the changes іп the 
resistance of the cell so produced. These 
changes in current flow can be utilised to 
control a wireless transmitter, or, for the 
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purpose of illustration, we may imagine that 
they control directly an electro magnet H, 
which in turn controls the mechanical 
movement of a pen acting upon another 
cylinder K carrying a sheet of paper J. As the 
cylinder is rotated back and forth іп 
synchronism with the cylinder of the trans- 
mitter, so dots or blank patches will appear 
on the paper coinciding with the opaque or 
dark patches of the film. In the transmitted 


The transmitting apparatus installed at Radio House. 


20 minutes. According to reports, the 
demonstration of reception in America was 
extremely satisfactory. It was unfortunate 
that it was not possible to demonstrate 
reception in this country owing to the 
absence of receiving apparatus, but no 
doubt it will be possible to witness reception 
also at a later date, when arrangements will 
be made for the complete experiment to be 
carried out. TheYtransmissions from Radio 


Photo: Daily Sketch 
The tuning fork shown in the front serves to 


synchronise the motor with the motor at the receiver controlled by a similar tuning fork. 


picture of President Coolidge, which we 
illustrate here, the points made by the pen 
can be distinctly seen, and it may be men- 
tioned that in this instance the spacing 
between the successive rows of dots is 1,64 in. 
In the transmissions made from New York 
the movement was I/128 in. for each revolu- 
tion, so that finer detail was obtained in the 
finished picture, although more time was 
required to effect the transmission, which, 
for a half-plate film, occupied approximately 


House were witnessed by a considerable 
gathering of press representatives, апа 
amongst the photographs sent to America 
were portraits of the Queen, Queen Alexandra 
and Mr. Baldwin. 

The photograph which we reproduce on this 
page shows the apparatus installed at Radio 
House with Mr. G. S. Whitmore, Chief 
Communication Engineer of the Marconi 
Company, standing in the centre, watching 
the operations. 


€———— — a 


De EMBER 10, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


PATENTS 


AND 


ABSTRACTS 


Low Frequency Amplifiers. 

In the issue of this journal of June 4th, 
1924, was described an amplifier using the 
push-pull system of amplification, in which 


Fig.l. А special amplifying system. 


the secondary winding of the input trans- 
former and the primary winding of the output 
transformer have a centre tap. According 
to Patent No. 222,981, it is possible to 
dispense with the special input transformer, 


Fig. 29. A modification of the circuit of Fig. Y, but 


using one valve. 


and to employ an ordinary transformer as 
indicated in Fig. т. The secondary terminals 
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of the input transformer T are connected to 
the grids of the valves V, and V,, and a 
high impedance R is connected between one 
grid and the filaments, preferably through 
cells C, to act as a return path for the grid. 

If the voltage to be amplified is not so 
great that the valves have to be used 
differentially, only one valve (Fig. 2) need be 
used. A condenser D should be connected 
in place of the grid-filament path of the 
unused valve. 


A Vernier Adjustment. 


A convenient vernier adjustment is 
sketched in Fig. 3, where 1 is the spindle 
of a tuning condenser or variometer, 2 
the panel, 3 the knob of the instrument, 
4 the vernier adjusting knob, and 5 a sup- 
port for the spindle of 4. 

In the construction shown in the figure 
(described in Patent No. 224,973), a toothed 


A vernier device. 


Fig. 3. 


wheel is mounted on the spindle between the 
panel and the dial of the knob, and a smaller 
wheel is mounted on the spindle of the 
vernier control. 

Instead of employing separate gear wheels, 
teeth may be moulded on the lower side 
of the dial, or it may be found more 
convenient to mount the gears below the 
panel. 
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At the recent wireless conference in Johannesburg 
it was announced that the Post Office would 
collect broadcasting fees next year, and would 
prosecute unlicensed listeners. 

" " * * 

In consequence of the unexpected demand for 
the list of New Zealand amateur transmitters 
referred to in these columns last week, we have 
decided to publish the list in our next issue. 

* * * * 


The Lyons Fair for 1925, which will be held from 
March 2nd to 15th, is expected to contain exhibits 
from twenty different countries. The radio industry 
should be well represented. 

* * * * 

A performance of the opera, “ Prince Igor," at 
the Brussels Opera House, on December 15th, will 
be relayed by wireless from the Brussels station 
and broadcast from 5 XX. 

* * Ф ж 

An experiment in the open-air reception of 
broadcasting was recently carried out with success 
in Bombay, when a musical programme was 
reproduced on loud speakers to a large audience. 

* з -x 


A new transmitters’ society has been formed by 
transmitting amateurs in Bristol and the surrounding 
ааа The Hon. Secretary is Мг. W. A. Porter, 
2 AKG, 


* * * * 


128 AMERICANS AT A SITTING. 

Mr. S. K. Lewer (6 LJ) of West Hampstead, 
reports that on Sunday morning, November 23rd, 
he logged 128 American amateurs, using only a 
single valve. 


AUSTRALIA WITH 'PHONES ON BENCH. 


At 6.55 p.m. on Friday, November 26th, Mr. 
E. J. Simmonds (2 OD) of Gerrard's Cross, added 
to his laurels by recejving the Australian 3 BQ 
at '''phones-on-the-table " strength. Two test 
messa, had been passéd prior to this, and at 
6.40 the Australian’s signals had gradually in- 
creased until they reached their maximum strength 
at the time mentioned. The signals were also 
received comfortably on & single detector valve.: 

Successful two-way working with the Australian 
3 BQ was accomplished by Mr. J. A. Partridge 
(2 KF) of Merton Park, on Sunday, November 30th. 
Communication was maintained for about five 
minutes at 7 p.m. and the Australian reported good 
signals from both 2 KF and 2 ММ (Mr. Gerald 
Marcuse ). 

M. DELOY HEARD IN THE TRANSVAAL. 

According to our Paris correspondent, signals 
transmitted by M. Leon Deloy, of Nice, were 
heard clearly at Johannesburg on October 19th, 


at 3.35 a.m. by Mr. 8. С. Pleass. The distance 
covered is about 5,000 miles, mostly overland. 


IMPROVED U.S. NAVAL WIRELESS. 


Amateurs on the American coasts are rejoicing 
at the installation of new high power transmitting 
apparatus on twenty-one first line U.S. battleships. 
This is а great step towards the abolition of the 
constant interruption from the old spark and arc 
transmitters of the navy, which has continually 
interfered with broadcast reception in the past. 
The new apparatus, designed by the Western 
Electric Company, has greatly increased the range 
of communication, and the “ Colorado " has been 
able to communicate from Gibraltar to Chatham, 
Mass. Water-cooled valves are employed and power 
is supplied from the same generator as formerly fed 
the spark transmitter. 


CONGRATULATIONS FOR G2NM. 


Mr. Gerald Marcuse (2 NM) has received a 
card from Argentine DA 8 (ex CB 8), reporting 
his signals as steady and of good strength on 
October 30th, when calling New Zealand and 
congratulating him on being the first British 
amateur to be received in the Argentine. 


BELGIAN CALL SIGNS. 


М. Henrotay, President of the Radio Club 
Belge de l'Est, wishes to remove the widespread 
impression that amateur call signs commencing 
with “4” are of German origin. They are in fact 
Belgian stations, the only exceptions being two 
or three.stations in the occupied Rhine area. 
Belgian transmitters have been asked to prefix 
their call signs with the letter “ В.” 


HEAVISIDE LAYER AND AMATEUR 
COMMUNICATION. 


The possible influence of the Heaviside layer 
on the success of amateur communication between 
this country and New Zealand was discussed by 
Mr. Gerald Marcuse in the course of his talk from 
2 LO on Thursday, November 27th. 

“Іп order to get data on this subject," said Mr. 
Marcuse, ''special tests were arranged whereby 
American stations along the route which the waves 
were supposed to traverse, would keep watch 
and give reports of the signal strength as they 
received it, but their reports were contrary to 
expectation inasmuch as they reported weak 
signals, whereas New Zealand amateurs reported 
that the same signals were very strong. This 
lends favour to a suggestion that signals travelling 
to New Zealand jump the U.S.A., by which I mean 
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that, when radiated from a given point, they 
travel towards the Heaviside layer or as it is 
sometimes called the ‘ceiling,’ and on reaching 
it are deflected. Another fact which supports this 
theory is that there are certain areas in the United 
States with which British amateurs have never yet 
succeeded in establishing communication, despite 
the fact that power equal to that used for com- 
municating with New Zealand has been used. 
Another point which is not altogether out of the 
question, although many people will not listen to 
it, is that signals travel through the earth. Whether 
a satisfactory explanation of these points will 
eventually be produced in a matter upon which 
I will not express an opinion, but in any case, the 
success of these experiments should open up the 
way to further researches on interesting scientific 
phenomena.” 


BROADCASTING RUMOURS IN EGYPT. 


The recent discontinuance of the issue of wireless 
licences in Egypt, states the American Trade 
Commissioner, has led to the rumour that the 
Government is contemplating the grant of a 
monopoly to an Egyptian wireless company. 
The general feeling is that this step would enable 
such a company to compel would-be listeners to 
buy its own products while paying a licence fee to 
the Government. 


ACCUMULATOR SERVICE IN BRISTOL. 


Bristol readers may be interested to learn that 
Messrs. Fuller’s United Electric Works, Ltd., have 
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taken new premises in connection with their 
ү depot at 22 Temple Street (Phone: Bristol 
531). 


EIFFEL TOWER TRANSMISSIONS. 


The following is the latest schedule of trans- 
missions from the Eiffel Tower on a wavelength of 
115 metres :— 


4.0 to 5.0 a.m. (G.M.T.) Repetition of “Le Ver- 
* Maury ” 


rier ’ and 
weather report for 
America. 
9.40 to 9.45 a.m. America Weather Report. 
2.20 to 2.55 p.m. (a) France, Belgium, 


Switzerland and Holland 
Weather Report. 

(b) * Le Verrier ’’ Weather 
Report for America. 


5.0 to 5.30 p.m. Observations of 1 p.m. 
from Europe and North 
Africa Stations and from 
ships in the Atlantic. 

11.0 to 11.30 “ Maury " weather ere 


for America. 


NEW TURKISH HIGH POWER STATION. 


The establishment of a new high power radio 
station at Angora is the latest project of the 
Turkish Government. The two existing high power 
stations at Constantinople, which have not been 
in use since the departure of the Allied Armies, 
will be abandoned. 


Mr. 


C. F. Elwell, photographed with his recent invention which p 
taking cinematograph pictures. The invention is made possible by the use of a valve amplifier in 
шыту» with an extremely sensitive microphone and a photoelectric cell. Мт. Elwell will lecture 
** Photo-Electrics ” before the Radio Society of Great Britain, on Wednesday, December 17th. 


phs sounds whilst 


THE WIRELESS 


NEW GREENWICH CLOCK. 


After claiming to have broken all the world’s re- 
cords for accuracy of time measurement at the Edin 
burgh Observatory, the Synchronome Free Pen- 
dulum has now been installed at Greenwich Ob- 
servatory. The erection of the Greenwich clock 
coincides with the election of its inventor, Mr. 
Hope-Jones, as a Fellow of the Royal Astronomical 
Society, and to the office of Chairman of the 
British Horological Institute. 


SOUTH AMERICAN BROADCASTING. 


Listeners in Buenos Aires can enjoy music 
almost continuously from 10 a.m. until 1 a.m., 
according to a letter which has been received by 
Mr. Kenyon Secretan (5 LF) of Barnes, from a 
friend in South America. 
The station LOR com- 
mences its programme at 
ten o’clock in the morning 
and thereafter until the 
early hours of the next 
day, LOR, LOX, LOY, 
LOE and LOZ, ай 
contribute concerts, news 
bulletins and market 
reports, The last-named 
station occasionally ге- 
broadcasts the transmis- 
sions from KDKA. 

Throughout South 
America there is a notice- 
able absence of British 
wireless apparatus, most 
of the sets being of 
American manufacture. 


G 2 AWD. 
If G2 AWD will kindly 


communicate his address 
to Mr. W.D. Keiller (6HR) 
cjo the offices of this 
Journal, he will receive a 
souvenir card relating to 
his reception of 1HT’s 
signals during the latter’s 
recent voyage to the 
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This station, owned by Mr. Walter G. Sherratt, of 
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STANDARDISATION OF EBONITE. 


Some important facts about ebonite of value 
to every home constructor, were given by Mr. 
J. H. Reeves in the course of his broadcast talk 
from 2 LO on Thursday, December 4th. 

Mr. Reeves stated that he was indebted to the 
Hon. Secretary of the Ebonite Manufacturers’ 
Association for the following information con- 
cerning composition of ebonite as bought by the 
ordinary amateur. 

The materials used are very varied. The best 
ebonite is composed of about 67 per cent. rubber 
and 33 per cent. sulphur, but the proportion of 
rubber is often less than this 67 per cent., perhaps 
only 40 per cent. or even less, and the quality of 
the finished product diminishes or increases in 
proportion to the amount 
of rubber used. In the 
finished product there is 
little, if any difference 
in appearance, whatever 
be the proportion of 
rubber used, and the 
difference in quality can 
only be detected by tests 
which, although fairly 
easy to apply in a well 
equipped laboratory or 
ebonite works, are beyond 
the power of the ordinary 
purchaser. 

The various ebonite 
manufacturers have their 
own idea as to the mini- 
mum quality, electrically 
and mechanically, which 
they think good enough 
for wireless purposes, and 
with a view to securing 
uniformity in this respect 
the Radio Society of 
Great Britain, in con- 
sultation with the Ebonite 
Manufacturers’ Associa- 
tion, sent a joint letter 
to the British Engineering 
Standards Association 


Argentine. 


Cowes, I.O.W., has been designed exclusively for 
short wave work. I t has been heard in many European 
countries, and efforts are being made to reach the 


requesting them to set up 
a Committee to determine 
a standard of ebonite for 


SWEDISH AMATEUR 
CALIBRATION WAVES 


A useful series of 
calibration waves is to be sent out by the three 
well-known Swedish amateurs, SMZS, SMZQ, 
and SMYY from December 15th until December 
20th. The exact schedule of transmissions 
which will take place unio at 6 a.m. (G.M.T.), 
is as follows :— 


December l5th  .. 50 metres 

" l6th .. 2 BU x 

- 17th 110 ,, 

` 18th 140 55 

" 19th co RED. uw 

di 20th „°200' 
The transmissions in Morse will begin with а 
CQ call, followed by: ' QRH.... metres, Pse 


QSL to Radio-Bladet, Stockholm," 
ten minutes. 


continuing for 


U.S.A., using 50 watts. 


wireless purposes. This 

Association, generally 

known by its initials 
B.E.S.A. has consented to do so. 


We believe that the B.E.S.A.'s procedure will 
be somewhat as follows: this Committee will be 
thoroughly representative of all the interests 
concerned, and will include in addition to certain 
of its own highly experienced staff, representatives 
of ebonite manufacturers, of builders of wireless 
sets, of technical bodies which have carried out 
research in insulating materials, and of the Radio 
Societies. 


The proposals of this Committee will be put 
before the industry as a whole, and it is hoped that 
there will finally ‘be published a specification as 
British Standard. Very soon after the specification 
is issued we may expect to find sheets and panels, 
and possibly small ebonite components, all bearing 
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the B.E.S.A. mark in addition to that of the 
individual manufacturer. When this happens 
everyone who wishes to buy standard material 
will be able to assure himself that he will be getting 
what he demands. 


Walton-on-Thames, Surrey. (October sth, 12th and 31st 
All American, on 80 metres: 1 AH, 1 MX, 

1XZ, 1 1 BG, 18F, 1 YO, 1 

1 МІ, Pio Ti 1IL 1XW, 
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Stratton-on-the-Fosse, Nr. Bath. 
Between October 30th and November 11th; below 200 metre 
Bntish : 2 AG, 2 AMB, 2 ABB, 2 FN, 2 FNG, 2JF, 2 MP, 


5 
8 
8 QG, 8 SM, 8 TM, 8 WAL, 8 XH, 8 ZM. Swedish: 
NYY SMZV. SMZY, SMZZ, Dutch: 0 AD, 0 П, OMS. Belgian: 
B7. Italian: 1FP. Danish: 7 ZM. Miscellaneous: 8 AF, 


(o—v—o: Reinartz). | 
Downside School Wireless Society. (2 XM). 


MISUSE OF CALL SIGN, 2 XD. 

Mr. H. R. Gladwell (2 XD), of Romford, Essex, has reason to 
believe that his call sign is being used by a powerful station working 
on 100 metres. Many reports of such a station have been received 
from the West of England. Mr. Gladwell has never transmitted 
below 150 metres. 


CATALOGUES RECEIVED. 


Ltd. (Aldine House, Bedford Street, London, W.C.2). 
1924-25 Catalogue of Wireless Apparatus, Section V: Trans- 
mitting apparatus. А 16-page booklet of particular interest to 
transmitters. Publication No. 247, containing full illustrated 
descriptions of the Burndept range of receiving apparatus and 
accessories. Price rs. 

L. McMichael, Ltd. (Hastings House, Norfolk Street, W.C.2). 
Illustrated Catalogue of McMichael Broadcast Sets, Home 
Assembly Sets, Components and accessories, 

Carfax Company, Ltd. (112 Deansgate, Manchester). Price List of 
Carfax Wireless Sets and Accessories, and of the “ Kodel ” port- 
able set. 

Fuller's United Electric Works, Ltd. (Woodland Works, Chadwell 
Heath, Essex). List 315b, describing and illustrating Sparta 
Radio Accessorics. 
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Radio Sorietu of Great Britain. 


RADIO SOCIETY OF GREAT BRITAIN. 


The Eleventh Annual General Meeting of the 
Society will be held at the Institution of Electrical 
Engineers, Savoy Place, W.C.2., at 6 p.m., on 
Wednesday the 17th December, when a lecture 
on “ Photo-Electrics," will be given by Mr. C. Е. 
Elwell, M.I.E.E., Fellow I.R.E. Tea at 5.30 p.m. 


T. & R. NOTES. 


The principal events of the week are the con- 
tinued activities of the Australian amateurs who 
come in very well during the evening from 6 to 
7.15 p.m. after which they fade away, doubtless 
owing to sunrise in Australia. The Australians 
most frequently logged in this country are 3 BQ, 
2 СМ, and 2 DS, and the first-named has been 
worked by several. I would, however, specially 
ask our friends across the Channel to keep above 85 
metres, as on Saturday and Sunday, November 
29th and 30th, when 3 BQ was calling me, con- 
siderable interference was caused by a transmitter 
using raw A.C. 

Mr. Jack Orbell reports good reception of 3 BQ 
and states that on November 30th he heard good 
signals from this station on his loud speaker, using 
two valves. 

GERALD MARCUSF, 


(Hon. Secretary Transmitter and Relay Section, 
Radio Society of Great Britain). 


FORTHCOMING EVENTS. 


; WEDNESDAY, DECEMBER 10th. 

Radio Society of Great Britain. At 6 p.m. At the Institution of 
Electrical Engineers, Savoy Place, W.C.2. Talk on “ Supersonic 
Heterodyne.” By Mr. W. K. Alford. 


Radio 
Lecture: “ Amplification," Mr. Н. A. Thomas, M.Sc. 
Radio Research Society, Peckham. At 44 Talfourd Road. Lecture: 
“Dynamos and Motors." Discussion: ‘‘ Switching of Valve 
and Crystal Receivers.” 
Bristol and District Radio Society. 
Mr. W. A. Andrews, B.Sc. 
burgh and District Radio Society. At 8 p.m. At 117 George 
Street. Film: Ап Englishman's Home.” Kindly lent by the 
General Electric Co., Ltd. 
North Middlesex Wireless Club. 
tion. 
боп and District Wireless Society. At 8 p.m. At the Sutton 
Adult School, Benhill Avenne. Free demonstration and lecture 
arranged by Messrs. 5. G. Brown, Ltd. 


THURSDAY, DECEMBER 11th. 

Royal Society of Arts. At8p.m. At John Street, Adelphi, W.C.2. 
Inaugural address of the 17156 Session: © Radio Communica- 
tions.” Ну Senatore Guglielmo. Marconi, С.С.У.О., LL.D., 
D.Sc., Chairman of the Council and a Vice-President of the 


Society. At E Streatham High Road, S.W. 
y 
Wireless Lecture No. 7. By 


Members’ Loud Speaker Competi- 


Society. 

Bournemouth and District Radio and Experimental Society. ^t 
7 pm. At Canford Hall, St. Peter's Road. Dutch sale of 
Members’ Surplus Apparatus. 

Luton Wireless Society. At 8 pin. At Hitchin Road. Boys’ 
School. Experiments and Demonstration for Beginners, 

West London Wireless and Experimental Association. At Belmont 
Road Schools. Lecture: © Measurement of Wireless Quantities.” 
Part І. By Mr. F. E. Studt. 


FRIDAY, DECEMBER 12th. 
Bristol and District Radio Society. Annual General Meeting. 


MONDAY, DECEMBER 15th. 


Dorking and District Radio Society. At 7.45 p.m. At 6s South 


Street. Members’ Evening with Apparatus. 
TUESDAY, DECEMBER 16th. . 
Radio Association of Ireland. А! х рап. Inthe University College, 
Dublin. Lecture: ^ The Useful Valve." By Professor J. J. 


Dowling, M.A., F.Inst.P. 
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AMONG THE 


SOCIETIES. 


The Woolwich Radio Society have produced 
another issue of their entertaining little magazine, 
“Тһе Oscillograph." In perusing its columns the 
impression is gained that the Society is in a very 
active state, and the preparation of such a journal 
might well be considered by other societies. 

ж * ж ж 

A lecture оп electrical measuring instruments 
was given on November 19th before the Clapham 
Park Wireless and Scientific Society by Mr. E. F. 
Anderson, of the Cambridge Instrument Company. 
The many instruments dealt with included a mov- 
ing coil tuner, galvanometers, ammeters and volt- 
meters, thermo-electric pyrometers, and many other 
devices specially designed for experimental work. 

ж ж ЕЗ м 

On November 21st the Radio Experimental 
Society of Manchester held an instructive discussion 
on the neutrodyne method of H.F. amplification, 
the opener being Mr. J. Hudson. А lively discussion 
took place, and interesting demonstrations were 
made on a neutrodyne receiver, which proved the 
selectivity and ease of operation of which the 
circuit is capable. 


Б = * * 
High and low frequency amplification were 
interestingly dealt with by Mr. John A. Sang, 


lecturing before the City of Belfast Y.M.C.A. Radio 
Club recently. The lecturer gave some useful 
information concerning the advantages and disad- 
vantages of various methods of 
intervalve* coupling. 

ж >: ж = 

L.F. transformers were described 

by Mr. H. F. N. Riddle before the 
Croydon Wireless and Physical 
Society on November llth. Of 
particular value was the lecturer's 
description of his method of 
winding transformers. 

* ы ж ж 

Valve rectification was dealt with 

very thoroughly by Mr. B. A. 
Matthews in a recent lecture before 
the Birmingham Wireless Club. 
The value of the lecture was con- 
siderably enhanced by practical 
demonstrations carried out on the 
Clubs detector panel. 

E * * n 
lecture on '* Es- 
peranto " was delivered before the 
Tottenham Wireless Society on 
November 12th by Mr. Montagu 
С. Butler, Secretary of the British 
Esperanto Association. After out- 
lining the difficulties of compiling 


An informal 


Members of the Hounslow 


a common language, the lecturer dealt with the 
reasons why a non-international language such as 
Esperanto is the best solution of the problem. 
He urged the advantages of its use in wireless 
communication. wk EE NET 

At the following meeting of the society, Mr. 
F. J. A. Hall provided some interesting tests with a 
three-valve straight circuit, by means of which he 
demonstrated the value of adjusting the L.T. and 
H.T. voltages to suit different requirements. 

* - ж ж 

Members of the Glasgow and District Radio 
Society were entertained and instructed for over 
an hour on November 19th, when Captain P. P. 
Eckersley delivered a lecture on the work of the 
British Broadcasting Company. After dealing with 
the growth of the Company's system and the 
genesis of relay stations, Captain Eckersley spoke 
on the mysteries of fading. Some interesting and 
simple mechanical analogies were given and Captain 
Eckersley concluded with a tribute to the energies 
of Mr. J. C. W. Reith, Managing Director of the 
BBC 

3. ж ж ж 

We note with regret the suspension of the 
Wandsworth Wireless Society, which was agreed 
to on November 2184. We trust that this is only a 
temporary measure and that the amateurs of such 
an important district as Wandsworth will again 
be represented in the near future. 


Wireless Society photographed on a 
recent field day with ther portable transmitter, 
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A “ONE KNoB" RECEIVER FOR 
BROADCASTING. 

ТЕ receiver given іп the circuit diagram is 

controlled by a single tuning dial—that of the 
aerial tuning condenser. A detector valve provided 
with limited reaction is followed by two stages of 
low frequency amplification. Plug-in coils should 
be employed for the aerial and reaction circuits, 
with & fixed coupling between the coils. Two 
single coil holders may be screwed to the baseboard 
of the instrument parallel to one another, and 
about jin. or lin. apart. A suitable degree of 


E x 
FIXED 
COUPLING 


* «li 


READERS PROBLEMS 


Readers desiring to' consult the ** Wireless World ” 
Information Dept. should make use of the coupon 
io be found in the advertisement pages. 
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ТЕҮТПТІТІТІТІТІТІУ 


ANODE RECTIFICATION. 


N a wireless text-book a reader has noticed a 

circuit diagram in which no grid condenser and 
leak is used in the grid circuit of the detector valve. 
Instead, a variable negative grid bias is applied, 
either by means of grid cells, or grid cells in 
conjunction with a potentiometer. He asks in 
what manner rectification takes place, and whether 
this method is a desirable feature in a receiver 
designed purely for telephony. 

The method of rectification referred to is generally 
known as “anode rectification," and depends for 


ағ 


FILAMENT 
SWITCH 


5% 


А “опе knob” loud speaker receiver. 


reaction will then be obtained by carefully choosing 
the size of the reaction coil This coil should be 
of such a size that the set does not oscillate at any 
point on the condenser scale. If pairs of coils are 
chosen in this way for different wavelength ranges, 
the use and adjustment of the set may be left to 
unskilled hands. A switch is provided to control 
the filament supply from the L.T. batteries, and a 
D.P.D.T. switch cuts out the last two valves when 
not required. Telephones or a loud speaker can 
therefore be connected across the output terminals 


according to the strength of signals required. 


ita action on the curvature of the lower end of the 
grid voltage—anode current characteristic of the 
valve. The method is inefficient for weak signals, 
but gives greater freedom from distortion than the 
grid condenser and leak method for telephony 
signals of large amplitude. 

In special valves of the Q and QX type, the 
lower bend of the characteristic curve has been 
made to approach closer to the zero grid voltage 
line, and attempts have been made to increase 
the sharpness of the bend in the characteristic, 
with the object of improving rectification. In 
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general, anode rectification should only be employed 
when several stages of H.F. amplification precede 
the detector valve, or when the receiver is situated 
very close to a broadcasting station. 


CONNECTIONS OF A FouR-VALVE RECEIVER. 
HE diagram given below shows the connections 
of a four-valve receiver with one stage of H.F. 
amplification and two note magnifiers. The H.F. 
valve is transformer coupled, and the first and 


second stages of L.F. amplification are transformer | 


and choke coupled respectively. Switches are 
provided to control the number of valves in use, 
and separate H.T. voltages are applied to the H.F., 
detector and L.F. valves. 
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A COUNTERPOISE AERIAL. 
READER asks if there is any object іп 
employing a counterpoise earth for transmission 

when the transmitting apparatus is already earthed 
through the power supply. In the particular case 
in point the D.C. power mains are used, in which 
the negative side is earthed. 

On very short wavelengths the use of a counter- 
poise will certainly be found an advantage, even 
if the power mains are directly connected to earth. 
It is essential, however, to connect efficient high 
frequency choke coils in series with both power 


leads. The radio frequency portions of the circuit 


will therefore be isolated, and the counterpoise will 
function in an efficient manner. | 


A four-valve receiver with choke coupled power stage. 


Н.Т. SUPPLY. 


READER who has a supply of current avail- 

able from а 16-volt D.C. house lighting set 
wishes to raise the voltage to 120 volts for the 
H.T. supply, and asks if this could be done by means 
of & step-up transformer. 

Before the transformer could be used, it would 
be necessary to interrupt the direct current by 
some mechanical means, and then to rectify and 
smooth the output from the transformer before it 
could be applied to the receiving apparatus. The 
necessary apparatus would be very costly and 
difficult to maintain, and considerable losses would 
be introduced. It would be much cheaper to 
purchase a small motor generator for the purpose, 
in view of the fact that dry batteries cannot be 
used, owing to the climatic conditions. Motor 
generators of this type, such as the M.L. Magneto 
Converter, have been designed specially for use in 
conjunction with receiving apparatus. They are 
extremely reliable, and will give very long service 
without attention. 


RESONANCE IN A RESISTANCE COUPLED 
AMPLIFIER. 


READER who has recently constructed a 

resistance coupled low frequency amplifier 
observes that a very marked resonance peak is 
present in the lower frequencies. 

One of the first things to be noticed in using a 
resistance coupled L.F. amplifier for the first time 
is the increased amplification given to the lower 
frequencies. It is possible that our correspondent 
has mistaken this quality for a resonance effect. 
Assuming, however, that this is not the case, and 
that true resonance is present, the most likely 
causes are to be found in the values of the grid 
coupling condenser and leak, and in the character- 
istics of the loud speaker itself. The latter is by 
far the most likely cause, and the possibility of 
resonance due to the time constant of the grid 
condenser and leak can be detected by changing 
one or other of the values. and observing whether 
any change is thereby brought about in the 
frequency of resonance. | 
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Circuit Reference Book 


A book which can be relied upon to 
contgin all circuits of Amateur and 
Experimental interest. 


Ф 
THEORETICAL CIRCUITS 
ARE CONVERTED INTO 


PRACTICAL DESIGNS 


THE AMATEUR'S BOOK OF 
WIRELESS CIRCUITS 


By F. H. Haynes. 
New Edition. Obtain your copy at once. 


PRICE 316 NETT 


Postage 6d. 


This new edition of Mr. F. H. 's popular book gives the fullest 
p details for wiring-up no less than 117 circuits. Nothing has 

эрес" Every value has been inserted and full explanations 
S each diagram. Moreover, every circuit has been designed 
by a man who knows the difficulties encountered when constructing 
— apparatus. Circuits, diagrams amd accompanying text 
are of an essentially practical] nature. 
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and easiry understood circuit book 
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ceivers, single-valve sets, high 
frequency, low frequency and dual 
amplifiers, transmitting circuits. 
Several pages of most useful data 
have been added, including the 
method of pile windings, tables 
giving tuning range of commercial 
types of inductances, wavclengths 
produced by various tuning con- 
densers, types of receiving valves 
and their characteristics, etc., etc. 
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Filament Voltmeter 
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Simplified tuning by eliminating guesswork as to valve 
adjustments. 

Filament voltage control increases the life of the valve 
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The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 
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RADIO TOPICS. 


AMERICAN NATIONAL CONFERENCE REPORT. 


By THE EDITOR. 


REPORT on the recommendations 

for the regulation of radio adopted 

by the Third National Radio 

Conference has just been issued. 
This Conference has for the past three years 
been called by the Secretary of Commerce 
of the United States of America and the 
present report 15 a document of vital interest 
to everyone associated with wireless, and in 
particular the amateur. 

In reading through the publication we 
have been struck by the large amount of 
attention which has been paid to the require- 
ments of amateurs as users of wireless and 
the very"generous consideration which has 
been given to their needs. The Secretary of 
Commerce, opening the Conference, in 
referring to those present, stated, “ You who 
represent the radio fans, broadcasting stations, 
engineers and manufacturers, have come at 
my request to again consider the situation 
from a national point of view and to deter- 
mine what steps can be taken to advance the 
art and improve its service." Whether by 
accident or design, it is of interest to note 
that the amateurs or radio fans are addressed 
first in the classification of wireless interests, 
and the same consideration is noticeable 
throughout the recommendations of the 
Conference. In dealing specifically with the 
interests of the amateur, the Secretary of 
Commerce went on to state : 

“Nor have we overlooked in these previous 
conferences the voice or interest of the 
amateur, embracing as he does that most 
beloved party in the United States—the 
American boy. He is represented at this 
conference, and we must have a peculiar 
affection for his rights and interests. I know 
nothing that has contributed more to sane 
Joy and definite instruction than has radio. 


Through it the American boy to-day knows 
more about electricity and its usefulness 
than all of the grown-ups of the last genera- 
tion. I have during the past year somewhat 
extended this wave band. I hope that this 
conference may dismiss the objections that 
have been raised to this action." 

In the final recommendations under the 
heading of “ Amateurs," the wording is as 
follows : 

* The Conference has allocated to amateurs 
substantially the same frequency bands that 
are now in use, with some minor changes in 
their location. The temporary allocation of 
frequencies above 2,000 kilocycles (below 
I50 metres) made by the department to the 
amateurs some months ago is given definite 
approval with some slight changes in the 
bands. The net result of this is to give to 
amateurs an increase over what they had 
at the end of the Conference a year ago, and 
to allow them a much greater area for 
operation." 

This expression of opinion made by the 
United States Secretary of Commerce and 
the final recommendation of the Conference 
shows clearly how completely the work of 
the amateur is recognised and valued by the 
American public as. represented Бу all 
wireless interests. As indicating the con- 
sideration which is given to the amateur, a 
further quotation may be taken from the 
speech of the Chairman. In dealing with the 
subject of interference he states: 

“Our amateurs, who make up by far the 
largest element in the radio family outside 
of the listeners as a whole, are particular 
sufferers, since the harmonics from manv 
stations have an especial tendency to invade 
the amateur band. Accurate and sharp 
transmission must be insisted upon." 
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Various sub-committees were appointed to 
report to the Conference, and No. 5 of these 
was detailed to consider amateur problems. 
The following is a copy of their report to the 
Conference: ‘‘Sub-committee No. 5, amateur 
problems, has met, and, being advised of the 
allocation of frequencies for amateur use by 
sub-committee No. І, has considered amateur 
problems involving subdivision of types of 
transmitting apparatus and also various 
amateur technical problems. We have found 
that most of the problems confronting the 
amateur are disciplinary in character, and 
can best be handled within the amateur 
organisation with the assistance of the chief 
supervisor of radio. The committee has 
voted unanimously to recommend to the 
Conference the following : 

I. That the use of receivers capable of 
radiating be discouraged for use on the short 
wave relay broadcast bands. 

2. Except in the case of transmitters using 
coil antennas or loops, the use of circuits 
looscly coupled to the radiating system, or 
devices producing an equivalent effect, shall 
be required in all amateur transmitters. 

3. All of the amateur bands shall be open 
to telegraphic communication effected by 
means of tube transmitters or devices 
producing an equivalent effect, excepting 
those using outright forms of I.C.W. by 
mechanically interrupting one of the radio- 
frequency circuits. 

4. A band of 1,670 to 1,760 kilocycles 
(170 to 180 metres) shall be assigned nen- 
exclusively to amateur radiotelephones and 
I.C.W. stations which employ apparatus in 
which one of the radio-frequency circuits 1s 
mechanically interrupted. 

5. The question of issuing one amateur 
station licence which will permit of the use 
of all amateur wavebands is to be left to 
the discretion of the chicf supervisor of radio. 

6. The international intermediates that 
have been in use by the amateurs of the 
various nations in their international amateur 
radio communications,. and which were 
established unofficially by the American 
Radio Relay League should. be continued, 
and it 1s requested that this matter be taken 
up bv the Department of Commerce with 
the International Bureau at Berne to. the 
end that they may be brought to the attention 
of the next International Radiotelegraphic 
Convention for official confirmation." 

The tendency in the past has been for 
most radio-telegraphic regulations, where 


they apply to individual countries, to be based 
on decisions arrived at at international 
conferences. It is therefore not unreasonable 
to expect that regulations framed by the 
United States for the control of wireless in 
that country are likely to be followed by 
many other nations. 

Unfortunately there аге still some 
countries in Europe where amateur trans- 
missions are unauthorised. Notably we 
may refer to Denmark, where we under- 
stand that the regulations are so stringent 
that an unfortunate amateur who passed 
to The Wireless Worid, for publication, 
some particulars of his transmissions, has 
been traced, and his apparatus confiscated 
by the authorities as a sequel. Happily, in 
this country we are for the moment less 
subject to oppression and individual rights 
of citizens are still respected. There are, 
however, rumours of trouble to come, and 
we must expect that attempts will be made 
in the near future to divest the amateur 
of facilities for experimental work as a 
right, and he will be placed in the position 
of having to plead for facilities, and be at 
the mercy of individuals whose task 
it is to administer the law in relation 
to the granting of experimental licenses. 
Amateurs in this country must wake up. 
and the public too will have to be educated 
to appreciate the value of the amateur until 
the same consideration is given as the 
recent Conference indicates, is granted in 
the United States. When we consider that 
this Conference in America relates only to 
problems of transmitting stations, one rcalises 
even more how unsatisfactory are the con- 
ditions under which the amateur operates in 
this country. In America the necessity does 
not exist for any licence for reception. 
Our readers are equally as familiar as we 
ourselves with the position here of those 
who desire to conduct experiments in 
transmission, and they can draw for them- 
selves the comparison between the attitude 
of the authorities here and in America. 
It is up to everv amateur to do what 
he can to bring the public. and par- 
ticularly those individuals who may have 
influence with the Government. to under: 
stand something of the value of the work 
of the amateur, and acquaint them with the 
fact that in this country, where our boast 
has always been the Freedom of the Subject. 
we are far behind our more progressive 
friends in the United States. 
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НЕ: Marconi Microphone Ampli- 

fier system described in a recent 

issue (see issue of Nov. 26, 1924), 

pages 260-265, lent itself to a 
rather elaborate but very high quality 
public speech amplifier and general amplifier 
for bands and other types of music. 

The only additions necessary were some 
form of power amplifier and a loud speaker 
capable of handling music and speech, 
The practical development of these details 
was started about a year ago and a con- 
siderable number of sets have been in 
common use for some months. 

The power amplifiers were built up bv 
using parallel valves with very open grid 
mesh so as to enable considerable power to 
be developed with comparatively low plate 
voltage. In this way storage batteries could 
be used for the source of power. 


LOUD SPEAKERS 


In the issue of November 26th Captain Round described 
the microphone and associated amplifiers now in extensive 
use for broadcasting and reproduction of band music, 
speech, etc. 
details of his loud speaker and associated equipment 
which may be regarded as a companion to the microphone 
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In the present article the author gives 


system, 


By CaPrAIN Н. J. Косхр, M.LE.E. 


Chief of Research Department of the Marconi Company. 


A standard power amplifier using 8 open 
mesh L.S.5 A valves is shown in Fig. 1, and 
this is connected directly to the “B” 
amplifier shown in the previous article. 

Fig. 2 is the diagram of connections for 
this instrument. 

Two commercial sizes of large loud 
speakers have been designed to work with 
this amplifier, but the principle employed 
in the loud speaker lends itself to practically 
unlimited increase in size and power if 
necessary. 

The basic idea in the loud speaker is that 
invented by Sir Oliver Lodge and consists of 
a suspended cylindrical coil immersed in a 
strong magnetic field. The field is energised 
with direct current and the speech’ current 
traverses the coil. This principle is well 
known in the Magnavox but unlike that 
instrument a normal type diaphragm 15 not 
used. 

A cylindrical coil C Fig. 3 is rigidly con- 
nected to a narrow annular strip which is 
made of such a width that it moves only 
as a whole. The edges of the strip both 
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inside and outside are connected with the 
general body of the magneto system and 
an elastic membrane, MM. 

The coil C is immersed in a magnetic 
field produced by a magnetic system, X. 

The whole system can be given any one 
natura period, which I have found it prefer- 
able to have between 150 and 250 per sec. 
for practical reasons. 


Fig. 1. 


Too low a period permits serious rattling 
of the diaphragm on the pole pieces. Too 


high a period tends to reduce the lower 
ө 8-1. S 5.A valves 
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tone of music although it will be quite satis- 
factory for speech. 

A diagrammatic section through the mag- 
netic system of one of the loud speakers is 
shown in Fig. 3. It is possible to use this 
type of instrument without horns but for 
general public work the horn has many 
advantages. The smaller commercial type 
of instrument is shown in section with its 


The “С” Amplifier with eight L.S.5A valves in parallel. 


horn, Fig. 4, and a photograph of the base 
parts in Fig. 5. 

Fig. 6 is a photograph of the base parts of 
the large loud speaker showing the magnetic 
system, the diaphragm, the central core for 
the air chamber and the base of the horn. 


The large loud speaker on its stand is 
shown on the previous page. 


The magnetic system in the larger type 
consumes 4 amperes at 6 volts and a field 
of 9,000 lines per square centimetre is 
produced across the gap. 
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The moving coil has a resistance of 9 ohms 
—and will carry for some considerable tjme 


MAGNETIGING 


\ 
\ 


Fig. 3. А diagrammatic section through опе of the 


loud speakers (not to scale). 


MAGNETIGING WINDING 
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one ampere of alternating current—about 
10 watts. 

The amplitude of movement of the 
diaphragm system can be as much as 
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+ 2 millimetres, and consequently the mov- 
ing coil system has to be constructed very 
strongly. In the design work the longest 
time was taken in making a satisfactory 
diaphragm. 

The connections to the winding gave a 
great deal of trouble on account of the 
continual bending, but all these difficulties 
have now been completely overcome. 


The output transformer of the amplifier 
is arranged with tappings to permit of several 
loud speakers being connected if necessary, 
in each arrangement with the correct terminal 
condition. It is now usual to have a trans- 
former with each loud speaker to permit of a 
high impedance line being used with it, so 


b W 


Fig. 4. A dimensional sketch of the small type commercial loud speaker. 


that long leads up to a mile or so may be 
employed if necessary. 


The large system described above is suit- 
able for very big demonstrations and is 


Fig. 5. 


Detailed photograph of the base parts of the smaller loud speaker, showing the magnetic system, the 
diaphragm and the horn 
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Fig. 6. 


necessarily expensive both initially and to 
maintain. A smaller system has been pro- 
duced which will be described in these pages 


shortly. In this system both the initial 
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A plan to indicate the best distribution 
of microphones and band instruments. 


Fig. 7. 
expense and the maintenance costs have 
been greatly reduced at the expense of some 
loss of quality and strength. 

I will now give one or two examples of the 
use of the complete apparatus. On the 
election night a demonstration was given 
at the Albert Hall for the Daily Май, at which 
the announcing of election result alternated 
with amplified gramophone records and the 
magnification of the Piccadilly Orchestra 
and various singers. 

The announcements were made from 
another room and this problem exhibited no 
difficulties, but to amplify an orchestra was 
not quite so easy. 


Base parts of the large loud speaker showing the magnetic system, diaphragm, outer tuhe of horn 
base, and inner cone. 


The difficulty of all public speech work 
when the microphone is near the loud 
speaker system is reaction—that is the sound 
from the loud speaker gets back to the 
microphone and eventually at some magni- 
fication the whole system howls. 

It is easy to see that this effect will be 
worse in a hall with echo. The actual 
strength from the loud speaker which can 
be produced is inversely as the distance of 
the original sound from the microphone. 

Now with an orchestra it is very difficult 
to get near every instrument with one 
microphone and a number will have to be 
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INSIDE AUDIENCE 


Fig. 8. Plan showing how the apparatus should 
be arranged зо that a speaker in а hall may address 
two audiences at once. 
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used to give the right effect. The actual 
arrangement used is shown in Fig. 7, where 
there are two microphones, one for the 
violins, one for the wind instruments and 
brass instruments, whilst the other big 
instruments take care of themselves. By 
adjusting the magnetising currents of each 
microphone a correct balance is obtained 
and a very large amplification of the band 
is produced without апу serious dis- 
turbance of the normal distribution of the 
orchestra. 

It will be noted that the microphones are 
always put at the back of the loud speakers. 
The horn of the loud speaker tends to give 
a marked shadow at the back, thus reducing 
the tendency to reaction. 

Another condition which occurred fre- 
quently during election time was the amplifi- 
cation of the speaker’s voice in a hall and 
the transmission of the voice to overflow 
audiences outside. The arrangement em- 
ployed is illustrated in Fig. 8. Actually the 
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outside loud speaker can be used at full 
strength as there is little tendency to reaction, 
since they are shielded from the microphone, 
but the inside loud speakers shunted on to 
these outside ones are controlled with a 
series rheostat and brought up to the 
strength the system will stand, t.e., nearly up 
to the howling point. Occasionally, in 
certain halls, under these conditions, when 
packed with people, no reaction trouble was 
shown, but in this case another curious 
trouble was experienced. As the microphone 
and speaker were both in a strong sound 
shadow, the speaker did not instinctively 
realise how powerful his voice was 
against interruption, and so did not use 
that power to the full. 

A technical solution of the difficulty is to 
give the speaker headphones shunted on to 
the loud speaker, but the practical solution 
is to instruct the speaker to go ahead and 
find out by the effect of his speech on the 
audience how strong his voice is. 


A GERMAN BROADCASTING PLANT. 


, 
е y 
кт 
i 
, 


Photo: Photopress. 


A view in the transmitting room of broadcasting station installed at the recent Berlin Wireless Exhibition. 
The station may remain in permanent use, 
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The Bowyer-Lowe Quadruple Condenser. 

Multiple condensers consisting of sections 
controlled by the movement of a single 
knob and dial have many applications. 
When the sections are exactly equal in 
capacity value throughout the entire range 
such condensers are occasionally employed 


The four-section condenser, a product 


of Bowyer-Lowe. 


for simultaneously tuning a number of 
oscillatory circuits, whilst sometimes this 
arrangement is adopted for uniformly con- 
trolling self-oscillation. The somewhat 
unique condenser shown here may be found 
to have many useful applications in experi- 
mental work. 


The Ediswan Potentiometer. 

The resistance wire, which has a value of 
approximately 300 ohms, is wound on a 
fibre strip held firmly in position between 
two circular end pieces. Reliable contact 
with the resistance wire is made by means 
of a brush attached to the end of the rotating 
arm and owing to its special shape has a 
particularly smooth action. 


The Edison Swan Electric Co.'s potentiometer. 
po 


A New Square Law Condenser. 

The Edison Swan Electric Co., Ltd., have 
recently introduced a condenser of the 
square law type. It is robust in construction, 
having its plates made of hard brass and 
nickel plated. The end pieces are made of 
thick insulating material of sufficient strength 
to overcome any chance of bending. Tapped 
holes are made at the sides of the end plates 
to allow for mounting the condenser 
on а baseboard, а particularly useful 
feature which has not been overlooked. 
The condenser has quite a good movement 
and it is with some satisfaction we observe 


DECEMBER 17, 1924 THE WIRELESS WORLD AND! RADIO REVIEW 


Ediswan’s new square law condenser. 


that the spindle makes a good fit in the bushes 
carried by the end plates. It is made up in 
three sizes, having capacities of 0:0003, 
0*0005 and o-oor microfarads. 


A Vernier Scale. 

To facilitate accurate reading of variable 
condenser settings a vernier dial has been 
introduced by Messrs. N. V. Webber. The 
dial itself is of good stiff ivorine and is 
divided into a hundred sections. The fine 
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A vernier dial made in ivorine. Used on a wave- 
meter it provides easy reading to the ү of a scale 
division. 
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reading attachment has a suitably curved 
edge so that it fits well against the edge 
of the dial and by means of its use tenths 
of a division can be rapidly read off. This 
dial should prove exceedingly useful if 
fitted to a wavemeter when it is necessary 
to read to fractions of a scale division. 


The New Dubilier Fixed Condensers. 
The Dubilier Condenser Со. are now 

marketing small fixed condensers suitable 

as grid and blocking condensers, having a 


The new Dubilier Type 610 condenser with 
detachable clips. 


somewhat different finish to the well-known 
600 and 600A types. These condensers are 
a little larger in dimensions, whilst a new 
moulding material is used having a particu- 
larly clean appearance. The type intended 


Another new product of the Dubilier Co. 
Condenser Type 620. 


for use as a grid condenser is fitted with 
milled terminals and clips can be fitted if 
required so that the leak can be mounted 
across it. 
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А TWO-KNOB THREE VALVE RECEIVER 


TUNING FROM 250—2,800 METRES. 


The set described in this article has been designed for extremely simple 
tuning over all broadcasting wavelengths. Only two tuning controls are 


provided and the settings of these are made to correspond 


so nearly 


that ease in tuning is assured. 


By Носң S. Pocock. 


HE three-valve receiver to be 
described in this article may 
conveniently be referred to as a 
" two-knob set," not because 
there are only two knobs, for the photograph 
shows that there are seven, but because all 
the tuning can be done by means of the two 
knobs which carry dials. The range in 
wavelengths of the set is approximately 
from 250 to 2,800 metres, so that all the 
broadcasting stations of the British Broad- 
casting Company, as well as the Continental 
broadcasting stations, arc included. 

Those who are interested in the reception 
of broadcasting stations and who customarily 
use the very popular types of reccivers 
where plug-in coils are employed, find that 
it is very tiresome to have to change several 
coils in order to go over from the local 
station to 5 XX or vice versa, and the two 
independent programmes now being trans- 
mitted make it still more desirable to be 
able to change over rapidly from one wave- 
length to another. This was the principal 
consideration in the design of this receiver. 


tuned), 


It is possible to receive the local station or 
5 XX at will, and to change over from one 
to the other almost instantaneously without 
any other adjustments except the movement 
of the switch betwcen the two dials and the 
readjustment of these two for the new wave- 
length. | 

The two dials are fitted to the spindle of 
two variometers, one in the aerial circuit 
and one in the plate circuit of the high 
frequency valve. The set consists of one 
high frequency stage (anode variometer 
detector, апа one stage of L.F. 
amplification. The circuit in simplified form 
is given in Fig. 1. 

The two variometers are of the type 
supplied by Sterling's, which, owing to their 
special construction, have a wide tuning 
range and a low self-capacity, so that tuning 
is sharper than with some other types. The 
first variometer 1s in the aerial circuit, and 
therefore has the aerial capacity permanently 
in parallel with it. In order that the setting 
of the two dials may be approximately thc 
same, for the sake of ease of adjustment, a 
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fixed condenser is arranged to be in circuit 
in parallel with the anode variometer on 
all wavelengths, and the value for this is 
chosen as 0:0002 uF, which is assumed to be 
the capacity of the average aerial when a 
0:00054F condenser is in series with the 
aerial. 

The next consideration was to arrange for 
obtaining the requisite tuning range without 
complicated switching or wiring. 


DKT + 


SHORT WAVELENGTHS. 

For the short wavelengths the windings 
of each variometer are required to be in 
parallel, so reducing the inductance values. 
The aerial compensating condenser is included 
across the anode variometer, and a fixed 
condenser of value o-0005 pF is inserted in 
series with the aerial lead (Fig. 2 position 1). 
In this way one is starting the tuning range 
at the minimum of the variometer, which is 
approximately 250 metres. 


MEDIUM RANGE. 

For the medium wavelengths the induc- 
tance of the variometers is increased by 
arranging the windings of the stators and 
rotors in series, and the tuning ranges as 
indicated by the two dial settings are brought 
to approximately the same by introducing 
again the aerial compensating condenser 
referred to above across the anode vario- 
meter, and leaving the series fixed con- 
denser in the aerial circuit (see Fig. 2, 
position 2). 
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Гомс WAVES. 

For the longer waves the windings of the 
variometers remain as for the medium range, 
but two fixed condensers each of 0:0005 uF 
are inserted in parallel with the windings of 
each variometer. The aerial capacity com- 
pensating condenser is also left in parallel 
with the anode variometer, whilst the 
0:0005 uF condenser across the aerial vario- 
meter is that which in the other positions 
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Diagram of the circuit employed. 


was in series with the aerial (see Fig. 2, 
position 3). 

It might at first appear that: in order to 
obtain these various conditions for three 
different ranges the switching arrangements 
would be exceedingly complicated. This, 
however, is not the case, and although con- 
siderable thought had to be given to working 
out how it could be done in the first instance 
there is no great difficulty to be encountered 
in arranging the switching when it is set out 
as in the accompanying illustrations. АП 
the necessary circuit arrangements can be 
done on one barrel switch, and for this 
receiver a five-contact barrel switch of 
Sterling type has been chosen. The three 
ranges of wavelength (Fig. 2) are made with 
three positions of the switch, and since the 
connections to the switch are the only real 
difficulties in constructing the set these are 
explained in considerable detail in the 
drawings. First of all the barrel of the 
switch, which is of ebonite, will be found to 
be supplied with a number of round-headed 


\ 
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screws, and these have to be screwed out in 
places and inserted in other holes provided, 
as is clearly indicated in Fig. 3. These screw 
heads have no connections to them, but 


POSITION 3 


Fig. 2, Showing the circuit arrangement in the 
three positions of the barrel switch. 


merely serve to bring together the contact 
blades of the switch where connection is 
required to be made. Having arranged the 


А Ся 


screws іп the correct position as indicated іп 
Fig. 3, the next step should be to solder all 
the strap connections of the switch, as shown 
in Fig. 4, because whilst it is easy to do 


1 


5 4 3 7 6 


2 

o 
e 
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e 
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Fig. 3. Showing where the screws should be 
inserted in the barrel. 


this when the switch can be handled freely, 
it would be an extremely difficult job 
to undertake after the switch had been 
fitted to the panel. My own view is that 
it is always more convenient when working 
from a definite and dimensioned design to 


a SA, 
VARONE TER, AD алдата 
то то ғаты 
OG мева чолом TER 
то GMO CONDENSER AND то ANGOL vamoug TOR, 
удлюг TER або Ga, P 


ORCL 
VARIQUE TER 


Fig. 4. Strap connections of the barrel switch 
which should be made before the switch ts mounted 


on the panel. 
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do as much as possible of the soldering 
of connections befare the components are 
mounted, because, in proportion to the 
number of components fitted to the panel, 
so the inaccessibility of different points to 
be soldered becomes greater. Next, as many 
of the remaining leads from the switch 


pr zal musco Ed en AR RO ORE M 


usa 


Fag. 6. 
No. 6. B.A. screws. 
screws. 


as possible may be soldered, giving con- 
sideration to the requisite length and 
direction of the various leads to the points 
of attachment to other apparatus. The 
utmost care must be taken to see that all 
the switch connections are correctly made, 
and this part of the work should Бе 
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very carefully checked over, because to find 
after all the wiring had been done that 
a wrong connection on the switch had 
been made would be more than exasperating, 
because of the difficulty of getting at the 
connections afterwards. 

It may be thought that it is rather out of 


Diagram for panel drilling. Dimensions for holes are as follows :—A, Ұ dia. countersunk for 
В, фу” dia. countersunk for No. 4. B.A. screws. 
D, у, dia. Е, {' F, } dia. 


C, 4" dia. countersunk for No. 4 wood 


order to discuss the wiring of a component 
before dealing with other parts of the set, 
but the reason the switch is taken first is 
because, as stated above, it comprises the 
hardest part of the construction, and once 
that has been understood correctly the rest 
is “ plain sailing." 
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A photograph showing details of the layout and wiring of the components. 


It will be noticed from the layout of 
the base (Fig. 5), that the spacing of the 
components had been rather on the generous 
side. This is partly because, in my opinion, 
it is seldom worth while to cramp com- 
ponents and thereby add considerably to the 
work of construction, and especially wiring 
with only a small gain in appearance ; but 
the principal reason is that it was necessary 
to provide reasonable spacing between the 
variometers in order to avoid coupling 
between them. If they were brought closer 
together they would couple in some positions 
of the rotors, and not in others, resulting in 
very unsatisfactory operation of the receiver, 
and screening would have to be resorted to 
as a compromise remedy. 

In Fig. 6 is given the dimensions of the 
. ebonite panel, with positions and dimensions 
of holes to be drilled to accommodate the 
components used in the receiver. 

If any other components are made use of 
as alternatives the reader must ascertain the 


correct holes and positions for them. A 
complete list of the parts used in this set is 
as follows :— 

Ebonite panel, 18 ins. by 7$ ins. 

2 Sterling variometers. 

I Sterling barrel switch, type R 2837. 

I Igranic L.F. transformer, ratio 3 to I. 

3 Ormond filament resistances. 

3 Burndept valve holders. 

I ы grid leak, 2 megohms. 

Dubilier fixed condensers of the following 
values: 0°00025, 0:0002, 0-001 and two 
of 0-0005. 
Fixed condenser, І microfarad. 
Utility three-pole two-way switch 
Two-cell grid bias battery. 
Terminals. 
Plugs and sockets for telephones. 
Wood base, size 18 ins. by 8} ins. by à ins. 
Brass brackets. 

(То be concluded.) 


м FANN M HL oH 
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READERS’ 


PRACTICAL 
IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


A Simple Switch for Valve Amplifying 

Stages. 

HE use of pin and socket connectors 

for switching purposes is often adopted 
by amateurs in the design of their sets and 
the circuit layout shown here has been 
developed so that valves may be thrown 
in and out of circuit efficiently and without 
the use of expensive multi-contact switches. 
Bridging connectors are made up from pieces 
of ebonite and pairs of valve pins. Five 
of these are inserted in a set of five and 
another set of six valve sockets. The method 
of connecting these sockets in the circuit is 
shown and for simplicity the filament leads 
are omitted. The following connections 
provide for using any arrangement of valves 
from one to five. With sockets 4 and 5 and 
6 and 8 bridged the set is a single valve 
detector, 4 and 5, 6 and 7, and 8 and 1o 
bridged gives detector valve with one note 
magnifier. With 4 to 5, 6 to 7, 8 to 9, 
and IO to ІІ gives detector valve with 
two note magnifiers ; 2 to 4, and 6 to 8, gives 


O 
* 


САСАН 
^e." 


Circuit connections of sockets numbered 1 to 11, into 

which bridging pieces are inserted for changing the 

number of valves in circuit. The diagram has been 
simplified by omitting the L.T. battery leads. 


one high frequency amplifier with valve 
detector ; 2 to 4, 6 to 7 and 8 to Io gives one 
H.F., detector and one І.Е; 2 to 4, 6 to 7, 
8 to дапа то to т gives one H.F., detector 


vALVE SOCKET Le- зто —el 


Details of the bridging pieces. 


and two L.F ; x to 2, 3 to 4, and 6 to 8 gives 
two H.F. and valve detector ; I to 2, 3 to 4. 
6 to 7 and 8 to то gives two H.F., detector 
and one L.F ; x to 2, 3 to 4, 6 to 7, 8 to 9, 
То to ІІ gives two H.F., detector and 2 L.F. 
L. V. 


Another Variable Grid Leak. 


NE disadvantage possessed by many 

of the types of variable grid leak 
available is that they are not fitted with an 
indicator showing to some extent the value 
of the resistance in circuit. 

The variable grid leak illustrated is 
arranged to give maximum and minimum 
values in slightly less than one revolution and 
can be fitted with a scale calibrated to 
known values which will remain reasonably 
constant. The ebonite plate is about 2 ins. 
square by about } in. in thickness and has 
a circular groove } in. wide by 1/16 in. 
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deep. A metal bush is fixed in the centre for 


carrying a rotating arm and spindle. A ring HEN a variometer is used for tuning 


is made 1/32in. thick of good quality 


cardboard rj ins. outside diameter by $ in. usually needed to bring about an increase 


wide and with a small segment cut away. 
This is soaked in drawing ink for several 
hours until it is thoroughly impregnated, 
after which it is removed, dried and fastened 
with gum to the bottom of the groove. 
Connection is made with the end in the 
manner shown. The contact roller is of 
brass and should have a highly polished 
surface. It is mounted by means of a small 
carrier on an arm constructed of springy 
brass. Connection between the arm and one 
of the tags is made by means of a spiral of 
phosphor bronze strip. Suitable sizes for 


CARDBOARD 


S 
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Variable grid leak construction with pointer passing 
over a scale to indicate value of resistance in circuit. 


the roller are iin. diameter 3/16 in. wide, 
and with a 1/32 in. hole for pivotting. This 
instrument when completed was found to 
have a maximum resistance value of about 
4 megohms and a calibrated scale was made 
giving values of 1, 1, 2, 3, and 4 megohms. 


A. E. S. 


Reacting on to a Variometer. 


aerial or anode circuits, reaction is 


т 
i 
HP 
[C 


ШІ 


Reaction coupling with a 180 degree variometer. 


of signal strength and selectivity. The 
arrangement of the coils of а vario- 
meter renders the setting up of reaction 
coupling rather difficult and a suggested 
method is shown here, of suitably adjusting 
the position of the reaction coil as applied 
to the 180 deg. type of variometer. The 
reaction former is wound upon an ebonite 
or cardboard cylinder and attached to the 
panel by means of a short piece of brass 
soldered to a small hinge. It is propelled 
away from one of the variometer coils by 
means of a No. o B.A. screw passing through 
a threaded bush. 
Joh. 


A Simple Way of Matting Ebonite. 

A quick and easy way of producing a good 
matt surface is to mix water with a little 
Vim, producing a thin paste. Place some of 
the paste on a small hard brush and well 
scrub the surface of the ebonite, being 
careful to scrub always in the same direction. 
When the matting is finished wash the surface 
of the panel іп -water and dry thoroughly. 
This method of,matting leaves a soft and 
velvet-like finish. 

ЕСІМ 


— - 
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THE EXPERIMENTER'S NOTE BOOK. 


By W. JAMEs. 


Anode Resistances. 


T is generally agreed by experimenters 

who have studied the resistance-capacity 

method of speech-frequency amplifica- 

tion that for good results it is essential 
to employ :wire-wound, resistances. Тһе 
results obtained from a resistance-capacity 
coupled amplifier employing anode resist- 
ances of the grid leak type are usually 
unsatisfactory and disappointing. There 
is generally a background of noise—not a 
very violent crackling noise to be sure, but 
a buzzing noise which is sometimes of 
sufficient intensity completely to spoil the 
quality of the reproduction. That the noise 
is due to the anode resistances may be 
found by replacing them with wire-wound 
resistances of similar value. 

As the anode resistances only have to 
carry a small current, of the order of 1-5 
milliamperes, a very fine gauge of resistance 
wire may be employed. The table below 
gives the properties of several Eureka* wires 
from which the reader will be able to estimate 
the amount required for anode resistances 
of any value. The most suitable value 
depends, among other things, on the type 
of valve employed. Usual values are 
40,000 to 80,000 ohms. 

EUREKA RESISTANCE WIRE. 


Gauge Resistance Turns per inch 
S.W.G. | ohms per 1000 yds. | of D.S.C. wire. 

47 214,284 238 

46 148,764 217 

45 108,648 200 

44 83,664 192 

43 66,136 179 

42 53,564 167 

41 44,268 150 

40 37,184 142 


The anode resistances should preferably 
be wound non-inductively and to have a 
minimum value of self-capacity in order 


*London Electric Wire Co. 


that the impedance of the units shall not 
appreciably vary with frequency. However, 
there is usually no need to go to great trouble 
to make them absolutely non-inductive or 
to wind them in a special manner to have 
a very low value of self-capacity. 

A convenient former consists of a piece 
of ebonite rod having a number of grooves 
after the style of some types of tapped 
high-frequency transformers and anode react- 
ances. Such a former is sketched in Fig. 1, 
and might, for instance, consist of a piece 
of ebonite rod two inches in diameter and 
3 inches long with eight grooves o-1 ins. wide 
and о-2-0:3 ins. deep. 


SG и mars 


Fig. 1. А suitable former for а wire-wound anode 


resistance. 


To make the winding practically non- 
inductive, wind, say, 25 turns in the first 
slot and then wind 25 turns in the second 
slot in the same direction. Now wind 25 
turns each in the first and then the second 
slots in the opposite direction. Continue 
the work by putting as many turns as re- 
quired in the first and second slots; then 
pass to the second pair of slots and so on 
until the resistance has the desired value. 

For anode resistances No. 45-47 gauge 
wire, with a double silk covering is usually 
employed. 

Those who do not want to make their own 
wire-wound resistances will find that Zenite 
rods, supplied by the Zenith Manufacturing 
Company, are very satisfactory. 
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Resistances for Use in Transmitters. 

The grid leaks employed in valve trans- 
mitters usually have a value of 6,000-15,000 
ohms. Sometimes it is an advantage to have 
them variable in steps up to 30,000 ohms. 

They may carry considerably larger cur- 
rents than anode resistances: hence a 
heavier wire, such as.No. 40 Eurcka should 
be employed. 

The grid leaks may be wound as described 
above, but it should be borne in mind that 
thev may get hot or burn out if too many 
wires are wound in a single groove. It is 
bctter to providea number of shallow grooves 
in the ebonite former. 

A satisfactory grid leak may consist of 
strips of micanite wound with wire and 
slightly spaced. The strips may be sup- 
ported below the surface of a panel of 
ebonite, and the tappings made to sockets or 
terminals mounted on the panel. 


Fig. 2. The tone of music or speech тау be improved 
іп some instances by the use of fixed condensers. 


Improving the Quality of Reproduction 
from Telephones. 

It appears that no matter how good the 
wireless receiver itself may be it is possible 
to improve the quality of the reproduction 
from head telephones or loud speakers by 
the use of chokes and condensers. It is, of 
course, well-known that certain manufac- 
turers recommend users of their products 
to connect a fixed condenser of rather large 
capacity across the telephones (or loud 
speaker). Гог instance one manufacturer 
recommends the valucs given in Fig. 2. 
Many experimenters, however, find that the 
results may considerably be improved by 
employing a condenser of one capacity for 
music, and a condenser of another capacity 
for speech. 

The necessity for the use of correcting 
apparatus will more readily be appreciated 
when it is realised that the sound amplitude 
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produced by signals of a given electrical 
strength for different frequencies varies, in the 
case of head telephones, something after the 
manner shown in Fig. 3. From this curve we 
see that even though the amplifier may give 
perfectly undistorted amplification, {һе 


SOUND AMPL TOST 


LOW FREQUENCY шам 


Fig. 3. Approximate characteristic curve for head- 
telephones. 


amplitude of the notes will be very difterent 


to what they should be, because the head 
telephones respond very well to notes of 
intermediate frequency, and not so well to 
lower or higher notes. 

The effect of the telephones in giving more 
sound for notes of middle frequency may be 
practically eliminated by connecting a 
rejector circuit in series, as indicated in Fig. 4. 

The low frequency choke coil L and con- 
denser C have values such that they offer a 
higher impedance to the currents of middle 
frequency. Thus this circuit, in series with 
the telephones, tends to make the character- 
istic of Fig. 3 a straight line. 


Fig. 4. A parallel circuit consisting of capacity and 
$nductance employed to improve the quality. 


Those who wish to make experiments will 
find that the primary winding of some types 
of low frequency transformer serve very well 
for the coil L. The value of the condenser C 
should be varied up to about 0:006 micro- 
farads. 

This method is not so suitable for 
improving the quality from loud speakers, 
because loud speakers in general have a 
curve which is very different to that of Fig. 3. 
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WAVEMETERS.* 


By L. B. TURNER, M.A., МІ.Е.Е. 


Section 1.— Introduction. 
L, C, R circuit. 
vibrateur. 
Section 4.— Heterodyne wavemeters. 


(b) Oscillograph. 


Section 2.—Absolute Measurements. 
(с) Н.Е. Alternator. 
Section 3.—Comparison of frequencies, and forms of calibrated instruments. 
Section 5.—Wavelength standards. 


(a) Natural frequency. of 
(4) Lecher Wires. (е) Multi- 


Section 6.— Points 


in the design of an every-day wavemeter. 


(1) INTRODUCTION. 


OME seventy vears ago Lord Kelvin 

proved theoretically that the discharge 

of a Leyden jar might be oscillatory—a 

fact with which every one of us now 
is very familiar, but which had been first 
suspected by the experimentalist, Joseph 
Henry, in 1842. Forty odd years have 
elapsed since Hertz, taking advantage of this 
fact, first said “ Let there be electric waves,” 
and, behold, wireless telegraphy was created. 
During this brief period, and especially 
during the last quarter of it, the wireless 
science and art together have so progressed 
that to-day you and I, and a tenth of the 
population of the country, personally utilise 
and control these electric waves ; we quote 
their length, and we measure the frequency 
of the associated currents—the rate of those 
alternations discovered by Joseph Henry, 
whose name we use whenever we specify the 
inductance through which these currents 
flow. 

The intention of my paper is to sketch out 
the methods which may be used in measuring 
the frequencies met with in wireless; to 
describe very briefly some of the circuits and 
apparatus; and to consider the design of a 
wavemeter, which, in some form or other, is 
part of the necessary equipment of every 
: experimentalist. 

In case the relationship between wave- 
length and frequency, as these terms are 
used in the wireless jargon, is not perfectly 
clear to all, let me preface the following 
explanation. 

Clerk. Maxwell showed that every dis- 
turbance in free space (ther) propagates 
itself with the same velocity, say c; and 


“А paper read betore the Radio Society of Great 
Britain on Wednesday, November 26th, at the 
Institution of Electrical Engineers. 


since light is an ether disturbance, c is often 
referred to as the velocity of light. It is 
found to be very nearly 3 x 1019 ст. ес. 
If the disturbance is periodic in time-—1f, for 
example, it is set up by an alternating 
current of frequency т p.p.s. in a wireless 
aerial—the disturbance takes the form of a 
wave, like the wave motion on the surface 
of a pond into which a stone has been cast ; 
and if A stands for the length of the wave 
(1.е., the distance between crest and crest at 
any instant), we have the necessary relation 
с = nA 
In cms. and secs. 
| _ 3 х 1010 


A 
_ 3 x 108 
or n (p.p.s.) = КЕСТЕ 
Actually we more often observe n, the 
frequency of the alternating current in a 
circuit, than A, the wavelength of the 
radiation; but since there is this fixed 
relation, it does not matter which we measure 
or specify; and the instrument wnich is 
really a frequency meter may be—and 
generally is—called а wavemeter, and be 
calibrated as such. 


A 


(2) ABSOLUTE MEASUREMENTS. 
(a) Natural Frequency of L, C, К Circuit. 

If the L, C, R circuit in Fig. 1 is disturbed, 
then left alone, it will oscillate (as we say) 
with a damped alternating current of 
frequency 

I 


7 Е К? 


І 7 
= ————— very nearly in lowly 
(274 LC) d 


damped circuits. 
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If, therefore, we can measure C, L (and R), 
we can calculate the frequency of the current 
produced. Alternatively, if we have avail- 
able an alternating current of frequency я, 
we can excite the circuit therefrom by 
inducing іп it an e.m.f. E of frequency s, 
as in Fig. 2. The current 7 then produced 
has the magnitude 


e DE" 

Sg ee 

ED ы ) 
2т%С 


and if we vary С ог L until J becomes а 


-— 
— 


е . Е 
maximum (ve- р), ме have 


I 
ее с 
І 
i.e., n = — 
(2m / LC) 


ЖЕН Ж, 


Figs. 1, 2 апа 3. 


Again, we can deduce я if we know L and С. 

The difficulty 1s that we cannot measure 
L апа C very accurately for such high 
frequency currents ; especially are the stray 
capacities of the coil L and the leads very 
difficult to ascertain with accuracy. The 
latter difficulty could be eliminated by 
omitting L, as in Fig. 3, and adjusting C or R 
until the two P.D.'s Ve, Vr were equal. Then 


I 
= R 
2nnC 
3.6., п = 2nCR | 


But we should then be faced by the stray 
capacity across К, and the necessity of 
having an e.m.f. E of pure » frequency. 

For such reasons it is not practicable to 
determine the high frequencies met with in 
wireless with great accuracy from measure- 
ments of C, L and R. 


(b) Osctllograph. 

I remember that when I first became 
connected with wireless telegraphy we had 
in the Post Office a grant of (I think) £200 
to be expended on attempts at the N.P.L. 


to photograph the sparks across a gap in an 
L, C circuit. By actually counting the 
sparks shown in the photograph as occurring 
in a known fraction of a second the frequency 
of the current would be determined. This 


method has the virtue of extreme directness, 


requiring measurement only of time and 
number; but it is very cumbersome and 
difficult, and the presence of the spark gap 
is objectionable. More recent oscillographic 
developments of this same method are a 
great advance in practical detail. They are, 
I imagine, capable of giving accurate deter- 
minations, but are necessarily difficult and 
costly. 


(с) Н.Е. Alternator. 

When ап alternating current is produced 
by an ordinary electro-mechanical machine, 
the frequency is easily found by the use of 
a watch and a revolution counter. A high- 
frequency alternator would thus constitute 
an ideal means for absolute determination 
of frequency and wavelength. Unfortunately 
for the high frequencies of wireless—at any 
rate those corresponding with the shorter 
wavelengths—such machines are impractic- 
able, even as instruments for laboratory 
measurements. 


(d) Lecher Wires. 

Let a pair of long straight parallel thin 
wires be supported so as to be far from the 
ground and other conductors in comparison 
with their separation from each other. It 
can be shown that an electrical disturbance 
propagates itself along the pair with a speed 
given by an expression which, in practical 
cases, is sensibly equal to the velocity of 
propagation in free space, t.e., the “ velocity 
of light." Hence frequency and wavelength 
of oscillations excited on tuese “ Lecher 
wires ” (as they are called) bear the relation 
already referred to. If, therefore, we excite 
such a pair with standing waves by coupling 
to a triode oscillator, as in Fig. 4, maxima of 
current will be developed at the spots /,, 
1,, I}... and maxima of P.D. at Vj, 
V, Vz... . On observing the positions 
of successive maxima or minima, by means 
of a Neon tube or otherwise, the wavelength 
is found as 

À = 2 (V, Vy) = 2 (V, V3). 

This, unlike all the other methods con- 
sidered, is a direct determination of wave- 
length; we deduce ж from an observed A, 
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instead of A from a more or less directly 
observed и. The method was originally 
used with spark oscillators, the shock excita- 
tion of which introduces awkward complica- 
tions, and it is obviously impracticable for 
long waves; but with C.W. oscillators it 
appears to be quite a feasible method, and 
has recently been used for wavemeter 
calibration by Townsend and Morrell.* 
Their oscillator, whose wavelength was 


had a 


Lecher wires, 
frequency of some бо x 10° p.p.s. (A=5m), 
and was used to check a longer wave 
oscillator by the method of harmonics, of 
which more hereafter. 


measured on the 


(e) Multivibrateur. 
It is well known that any periodic quantity 


of frequency n = Ё —4.e., repeating itself 
77 


еуегу = secs.—can be analysed into the 


sum of a series of harmonic terms of 
frequencies n, 27, 3n ... Моге pre- 
cisely, 1:2 is any periodically varying current, 
з may be represented by the Fourier series, 
i = І, sin (f? + 0) + I, sin (2 pt + 6) 
+ I, sin (3 pt 4-6 +.... 
provided that the amplitudes 7,, J, . . 
the phase angles 0, 6... 
chosen. 

We are not here concerned with the phase 
angles, but only with the amplitudes of the 
several harmonic terms. If 7 is itself a 
nearly pure sine current, as in most ordinary 
A.C. circuits, the harmonics /%, Iş, 7, . . . are 
small compared with the fundamental Z; 
but if т is of a suitably jerky character, the 
harmonics even far along in the series may 
be quite appreciable. 


. and 
are suitably 


*Phil. Mag. XLII., p. 265 (1921). 


* 
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This fact was very elegantly utilised by 
Abraham and Blochf іп 1917. They devised 
a method of interconnecting two triodes with 
resistances and condensers, by which 
extremely sudden reversals of current could 
be effected at regular intervals, such, for 
example, as 1/1000 sec. This current is 
representable by the Fourier series already 
quoted, where now p = 27 х 1000; andowing 
to the very pronounced jerkiness of the 
current, the amplitudes 7,, J, . . . to beyond 
Iion are quite well marked. 

Suppose we pass this current through 
a coil coupled lightly to a wavemeter circuit 
as іп Fig. 2. Instead of the single frequency 
n in the coil on the left, we now have currents 
of frequencies n and 2” and 35 апа... 
100% and...; and there will conse- 
quently be a maximum of current J whenever 
the wavemeter resonates to one of these 
frequencies. Supposing, for example, we 
turn the condenser handle over the part of 
the scale corresponding to wavelengths about 
3,000 metres, there will be a current 
maximum at. 


(m) 
If the wavemeter circuit is sufficiently lowty 
damped—if its decrement 


=r 4} R 


is not greater than (say) about o-02—these 
peaks will be distinguishable ; and we can thus 
determine the frequency to which the wave- 
meter is resonant with precisely the same 
percentage accuracy as the fundamental 
frequency is known. It is quite easy to 
measure acoustic frequencies of the order of 
I,000 p.p.s. by noting the beats with a tuning 
fork or other source of sound of nearly the 
same pitch ; so that the wireless frequency 
of, say, h х n is found as k times the fork 
frequency n, where / is known to be exactly 
IOO Or 99 or IOI or whatever harmonic is 
chosen. 

The triode arrangement used by Abraham 
and Bloch was designated by them a 
" Multivibrateur." But a clever man—or 
even a dull man now that clever men have 
shown us the way—can do almost anything 
with a triode or two, some time, and a little 


T Апп. de Physique, 9e série, XII, p. 237 (1921). 
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money; and a varicty of substitutes for 
the Multivibrateur can be employed. In 
particular, almost any ordinary triode oscil- 
lator thrown together in the laboratory will 
give currents fairly rich in harmonics ; and 
if we are satisfied to pass from the acoustic 
frequency of 1,000 p.p.s. to the wireless 
frequency of 100,000 р.р.з. in two stages 
instead of one, we can fairly easily use an 
acoustic oscillator of 1,000 p.p.s. adjusted 
from a tuning fork, take its tenth harmonic 
to calibrate another oscillator of 10,000 р.р.5., 
and use its tenth harmonic to give us the 
frequency of 100,000 р.р-5. corresponding 
with the wavelength of 3,000 metres. 

In the Multivibrateur method, and its 
variations, we have a very beautiful and 
quite practical means of making absolute 
measurements of high frequencies with all 
the precision of the time measurement 
involved in counting the periods per second 
of the fundamental frequency. But such 
absolute determinations most of us prefer to 
delegate to experts at the N ational Physical 
Laboratory or elsewhere, for establishing the 
standard signals transmitted for our service, 
or for calibrating instruments which we 
ourselves handle as substandards. These 
are our ordinary wavemeters ; their scale 
indications we accept, and we use them for 
setting other instruments to equal wave- 
length. Accordingly, I pass now to— 


(3) COMPARISON OF FREQUENCIES AND FORMS 
OF CALIBRATED INSTRUMENTS. 

In theory, perhaps, the simplest arrange- 
ment which might be calibrated as a wave- 
meter is something of the sort shown in Fig. 5. 
With a variable condenser C or a variable 
resistance R, we can calibrate C against R 
to give equal currents Ie, Ik} There are 
three practical objections to such an arrange- 
ment : ; 

(i) Two current readings are needed. 
(ii) We can set C or R only to the same 
accuracy as we can read J. 
(iii) Large power is required because of 
the heat loss in R. 

Objection (iii) is avoided on substituting 
an inductance L (with, let us suppose, 
negligible resistance) for the resistance К 
(Fig. 6). Objections (i) and (i), however, 
remain. 

We avoid (i) and (ii) also if we impress the 
e.m.f., whose frequency we аге observing, 
in series with C and L (Fig. 7) instead of 
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across them both. If E is that e.m.f. of 
frequency и, we now have, ав we saw in 
Section 2, a maximum current I when 
C and/or L are adjusted to make 

—L. = anal 

2ппС | 

I ___ 

(2m v CL) 
We have to make only a single observation 
of current, and we do not need to note its 
value, but merely to bring it to a maximum. 


1.6., тп = 


Figs. 5, 6 and 7. 


That we do not know the true values of 
C and L, as explained in Section 2, does not 
matter when once the wavemeter has been 
calibrated in terms of frequency or wave- 
length. 

Assuming that the scale of our wavemeter 
is correctly calibrated, how closely can we 
measure with it? This depends оп: 

(a) How small is the change of J we can 

detect. 

(b) How low is the damping of the circuit ? 

If we plot a curve showing the values of 
I as n is varied, we get the familiar “ resonance 
curve " of Fig. 8. The shape, the '' peaki- 
ness," of this curve depends only on the 
“decrement” 6 of the circuit, where 


д = п ұс R. Fig. 8 is drawn to scale for 
L 

the cases of 8 = 00І and ô= 0:1. It is 

easy to calculate that the current falls (say) 

1 per cent. below its peak value on distuning 


the frequency by of the resonance 


vy 27 
frequency. Taking the sharper curve, 
therefore, and assuming we could detect 


т per cent. drop of current, we could set our 


DECEMBER 17, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


wavemeter with an uncertainty not exceeding 
OE == 0:2 per cent. ; and with the blunter 
“27 

curve similarly 2 per cent. 

Thus, the lower the decrement of the 
wavemeter circuit, the better the wavemeter ; 
but for most purposes a very fair accuracy 
can be got even though the decrement is 
rather high. I may mention that an oscil- 
latory circuit can be built with a decrement 
of 0:02 or 0-03 without great difficulty. 

An ordinary wavemeter always takes the 
form of an oscillatory circuit, of the lowest 
decrement that considerations of size and 
cost wil permit, provided with a scaled 
variation of either C or L or both. The 
outstanding features of design are the 
means by which it is coupled to the circuit 


0% 17 0 1% 2% 
FREQUENCY DISTUNING 
Fig. 8. 
or source of e.m.f. under observation ; the 


means for detecting the amplitude of oscilla- 
tion evoked when it is responding to an 
impressed e.m.f. (2.е., acting as a receiver) ; 
and the means by which it is itself excited 
when it is required to act as a transmitter. 
I will touch on these points in Sections 4 and 6. 


(4) HETERODYNE WAVEMETERS. 

There is no need nowadays to emphasise 
the advantages of C.W. as opposed to damped 
train technique. An obvious way to excite 
cur wavemeter circuit is to connect it to a 
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triode so that the whole generates steady 
oscillation at the frequency mainly deter- 
mined by, and controllable by, the product 
LC. Such а wavemeter is usually called a 
heterodyne wavemeter, because it can be 
used to give the heterodyne еНесі with 
incoming C.W. signals or with another 
heterodyne wavemeter. By the heterodyne 
method two frequencies (и, and s) сап 
quite easily be adjusted to equality within 
IOO or less periods per second. Suppose 
these frequencies correspond with wave- 
lengths of about 300 metres (n = 106 ф.р.5.). 


Then the ratio “A or “a is known to within 
2 1 

100 in а million, t.e., to within 0-o1 per cent. 

Observe that this very close comparison 

does not depend upon the provision of lowly 

damped circuits. 

Another feature of the heterodyne wave- 
meter of great practical value is that it can 
be used as transmitter or as receiver without 
any changes in its circuits whatsoever. 
A pair of telephones is put in the H.T. 
battery circuit and left there whether 
the wavemeter is acting as transmitter or 
receiver. 


Further, there are the harmonics of the 
triode oscillator. Sometimes these are a 
nuisance, and must be reduced in intensity 
as much as possible ; more usually they are 
of great utility, as extending the range of 
the instrument in the manner described in 
Section I (e). To generate a current rich in 
harmonics, the triode retroaction should be 
much greater than the critical amount 
causing oscillation to set in. If the even 
harmonics are wanted—and it is difficult to 
keep them out—the oscillation. should be 
made strongly asymmetric by putting the 
mean grid potential well above or well 
below the value which makes the non- 
oscillating anode current equal to half the 
saturation current. 

When two heterodyne wavemeters, both 
rich in harmonics, are used together, it is 
sometimes very difficult to ascertain which 
pair of frequencies are combining to give 
any particular heterodyne scream. Unless. 
the scales of both instruments have been 
calibrated so as to be tolerably closely 
accordant already, it is desirable to reduce 
as much as possible the harmonics in one 
of the oscillators (.4, Fig. 9), and to place 
the telephone in the other oscillator (B). 
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Heterodyne screams associated with har- 
monics of A are then more easily distinguish- 
able (if heard at all) from screams got with 
the fundamental of A by the relative 
weakness of the former. 

But even when one of the oscillators, A, 
is sensibly free from harmonics, doubts 
often arise as to which of the harmonics of B 
is causing a certain scream. А decision is 
come to most simply as follows. Suppose 
B is our standard wavemeter, and 
we wish to calibrate A from В" 
harmonics, A's indications at present being 
only roughly interpretable in terms of wave- 
length À, capacity C or inductance L. 


OSCILLATOR В 


OSCILLATOR A 


STRONG 


FEEBLE 
HARMONICS 


Se 
TELEPHONES 


Fig. 9. 


Set B to a known wavelength A,. Then we 
know that B is emitting currents of 
An А, А, 1A, ес. Turn A until 
a scream is heard, and let its middle be at 
A, C or L, as roughly given by A’s scale. 
We then know that the accurate value of 


А is 2 where Л is either 1, 2, 3,,, but 


which of these integers we know not. Now 
decrease A until the next scream occurs, 
at Al, СІ or L! (say). Then the value of A 
is given from the approximately observed 


ratio А (с- ог 5) by Table r, which is self- 
explanatory. 

TABLE 1. 
{ Standard 


Wavemeter AB Әз MAn Pn An An Ar — 
A |1 213 4 5 6 717 — 
AM o |79 12011:33| 1251190 117 — 

СІС or L/L 4 225 |1218 |1-66 T44, T36 — 
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A single example will make this clear— 
an example taken from an actual calibration 
of Range r1 (100-200 metres) of the wavemeter 
described in Section 6. А, was 400 metres. 
Successive screams occurred at 44 degs. and 
I8 degs. on the scale. Rough calibration of 
the wavemeter on another range had shown 

44 degs. meant 468 metres, 
I8 degs. meant 357 metres, approxi- 


mately. 
A 468 
Hence — — 7— = 1:3І approximately. 
үү! 357 ЗІ app y 


Reference to the table shows that the 
harmonics were the third and fourth; and 
we have found that 


44 degs. means Es = 133°3 m. 


18 degs. means Pi = 100%0 m. 


precisely. Later on, the position 18 degs. 


-was found again with the fifth harmonic of 


А, = 500 m. 

The harmonics procedure enables one to 
calibrate over any range of wavelengths bv 
the use of a few known wavelengths. Thus 
suppose we have only a wavemeter whose 
calibration from 300 metres to 600 metres is 
reliable. An oscillator may be adjusted by 
use of this wavemeter to yield the frequencies, 
say, shown in the first row of Table 2. 


TABLE 2. 
Millions of periods per second. 
5 6 7 8 Е 9 у 
i 1-2 1-4 1-6 1:8 2 
454 A 2-1 2-4 2:7 3 
; $a - 3-2 3-6 4 
2:5 3 3*5 4 4-5 5 


while the frequencies of the second, third, 
fourth and fifth rows are given by the second, 
third, fourth and fifth harmonics. Ignoring 
the small-figure terms (which are, however, 
useful as checks), a series of well-distributed 
points of known wavelength are obtained 
covering the whole range 600 metres— 
60 metres. 


(To be continued). 
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PATENTS 


AND 


An Automatic Filament Safety Switch. 


In valve receivers which have a filament 
on-and-off switch, it is possible that although 
the filament controlling resistances have 
been left in the positions which have been 
found to give good results, when the filament 
switch is closed to bring the receiver into 
use again, the filaments of the valves may 


r ny 


Fig. 1. А filament protecting switch. 


be fractured owing to the voltage of the 
battery having increased. This is раг- 
ticularly likely to occur with dull-emitter 
valves heated by dry cells, but may also 
occur with ordinary valves , which are 
heated from an accumulator. Apart from 
the fact that the voltage of the battery 
may have increased during the time that 
the receiver is not in use, it is well known 
that a filament is liable to break if the current 
is suddenly applied. 

It has been proposed (Patent No. 221,027) 
to employ an arrangement connected as 
in Fig. 1, where L is an electro-magnet and 
R a resistance. So long as the switch S 
is closed, the arm of the resistance, R, is 
held in position by the current flowing 
through the electro-magnet. When the 
switch is put in the “off” position, the 
arm of the resistance is released, and moves 
to the point where the maximum value of 
resistance is in circuit. Hence, when the 


circuit is closed by operating the switch, the 
full value of the resistance R is in circuit, 
and the current flowing through the valves 
is limited. The value of the current may 
then be increased by adjusting the main 
resistance R. 


Adjustable Resistances. 

Adjustable resistances of the carbon pile 
type employed as grid leaks or filament 
rheostats usually consist of discs or pellets 
of carbon or of fibrous material impregnated 
with carbon. It has been proposed to make 
the discs of resilient material, also to press 
them together by means of a spring. In this 
type of adjustable resistance, however, the 
discs or pellets sometimes stick together, 
so that when the compression pressure is 
relieved somewhat there is not obtained the 
resistance variation which should accompany 
such relief of pressure. 

It has been proposed to remove this dis- 
advantage (Patent No. 224,061) by employing 
springs between the discs of the pile as 
sketched in Fig. 2. A tube A has its ends 
closed by plugs B and C and a compression 
screw E, and the discs H of the pile are 


Т fi I La 


eS Me 1 ғ ІНШІ 4 “ се 
i OYALI LLELLE TILARAN m 


Ф 


Fig. 2. An adjustable “ carbon pile", type 
resistance. 


separated by springs G. The flange F is for 
attaching the unit to a panel. Every disc 
may be separated from its neighbour by 
a spring as indicated in the sketch, or fewer 
springs may be employed. 


388 


THE WIRELESS WORLD AND RADIO REVIEW DECEMBER 17, 1924 


THE SUPER-HETERODYNE RECEIVER 


A DESCRIPTION OF THE RADIOLA (SECOND HARMONIC) RECEIVER 


By Joun К. WortTLEY-TALBOT. 


HROUGH the courtesy of the 

Editor of The Wireless World and 

Radio Review, I am enabled to 

give readers a short account of 
this wonderful receiver, which I have had 
in use for some time. 

The complete cabinet contains the super- 
heterodyne equipment of condensers, trans- 
formers, oscillator coils, also the low tension, 
high tension and grid bias batteries, which 
are all of the dry type, six U.V.199 
Radiotroris, and its own loop aerial. The 
valves are of the dull emitter type, each 
taking 0:06 of an ampere at a pressure of 
3 volts. А plate voltage of go is employed. 

The receiver will tune from 220 to 550 
metres with the loop provided, but a larger 


Fig. 1. А front: view of the receiver showing the 
controls, the loud speaker and the frame aerial. 


external loop may be used, provision being 
made in the receiver to do this if required. 
An earth lead may be used, or a short 
length of wire under the carpet or round the 
picture moulding, which is not connected to 
earth. 

The cabinet itself is beautifully made and 
finished in mahogany, and on the front are 
the following controls. The left-hand dial 
is called the station selector No. 1, and is the 
variable condenser tuning the loop. The 
dial on the right-hand side (looking from the 
front) is the condenser controlling the 
frequency of the oscillator. Of the two 
knobs in the centre the one on the left is the 
master rheostat, the one on the right being 
a potentiometer. controlling the voulme 
The condensers. are vernier, operated by 
universal joints to metal plates at the back 
of the condenser, giving a very easy and 
fine control. 

The three small knobs at the bottom are 
as follows: the right-hand one is for a plug, 
for loud speaker ог 'phones, as required ; 
the centre knob switches on all the valves 
and the H.T. When the left-hand knob is 
pulled out it cuts out valves 4 and 5, 
and permits one to receive on four valves 
only, the telephony on four valves and a 
3 ft. loop being beautifully clear and strong, 
especially from Madrid. 

The tuning is remarkably simple. One 
just needs to plug in a pair of ‘phones, pull 
out the centre bottom switch, put the 
rheostat to about No. 40 on its dial (with 
new batteries), turn the condenser, and 
increase the volume control until the signal 
is as strong as one desires. If too loud, pull 
out the left-hand bottom switch, and you 
are receiving then on four valves. 

As a matter of fact, although this receiver 
will operate the loud speaker direct on its 
own aerial and six valves, still I much prefer 
to couple four valves of the super heterodyne 
to either of two power amplifiers—a Western 
Electric power amplifier equipment, which 
will give exceptional volume, or a resistance 
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coupled power amplifier, using Dubilier 
resistances and three Western Electric 216 A 
type power valves. The complete amplifier 
has its own low and high tension batteries. 
This gives most wonderfully natural reproduc- 
tion, due to the fact that no iron core trans- 
formers are used in either circuit. It would be 
quite deafening to use the full six valves of the 
super heterodyne and the power amplifier 
together ; although, curiously enough, there 
would be no howling, but altogether too much 
volume. 

I have received great numbers of stations 
on the loud speaker, both with and without 
the amplifier, which I could not recognise ; 
German, French, two Spanish (of which I 
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receiving any station within a thousand miles 
that may be transmitting on fair power 
between 220 and 550 metres. No skill is 
required to work this set. One cannot go 
wrong. Only one item—if you have not 
enough filament emission you will get 
distorted telephony ; if you have too much 
there will be a continuous hiss in the loud 
speaker. There is no whistle in tuning. 
The telephony just comes in weak or loud, 
according to the volume control setting, 
and anyone can get these results without 
any previous knowledge of a super hetero- 
dyne. The set is as selective as one could 
desire, although I have no opportunity of 
giving the set a crucial test, as the nearest 


Fig. 2 


A view of the super-heterodyne receiver, showing the tuning condensers, filament resistance and 


potent iometer. 


know Radio Iberica), and all the British 
stations including Belfast. 

I tried the earth lead for reception, but, 
although tremendously sensitive, it brought 
in so many ships that I returned to the 
3ft. loop. This loop consists of nine turns 
(rin. apart, 3ft. square) lin. by 1/64 in. 
silicon bronze strip, and is remarkably 
effective. 

I may say that it will be found in 
using a power amplifier with this set that 
the volume control knob can be turned back 
very much towards “ soft,” with a cor- 
responding increase in purity and absence 
of noise. Static appears to be the one bar to 


IP kW. station is about 100 miles away 
from here. The valves, batteries, etc., have 
never given a moment's trouble, and the 
set works on an average two hours daily. 
It is well worth its cost, as it gives exceptional 
results. 

The range of this set can be very much 
increased by tuning an ordinary 50-turn 
[granic coil by a variable condenser connected 
in series with the usual type of outdoor aerial. 
When the coil is tuned and the outdoor aerial 
and the super heterodyne loop аге іп 
resonance, and are tuned to the same wave- 
length, there is a marked increase in signal 
strength. 
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" According to a Reuter message, an amateur 
wireless station at Dartmouth, Nova Scotia, has 


established two-way commynication with New 
Zealand. 


* $ * * 

The Moscow broadcasting station, operating on 
3,200 metres, transmits a complete programme in 
Esperanto on the last day of each month. 

$ * * $ - 


Wireless telephonic communication has been 
establişhed between the Crosby lightship and the 
Mersey Dock Board offices. The Bar and Formby 
lightships are in similar communication with the 
mainland. 

ж ж ж ж 

М. Menars, the well-known French amateur, 
reports the reception of a Tokio amateur on a 
wavelength of 90 metres. Confirmation of this 
feat will be awaited with interest. 

* * * Ж 

The Irish Free State Posts and Telegraphs 
Department announces an examination for the 
granting of certificates of proficiency to wireless 
operators. Particulars may be obtained from the 
Secretary of the Department, Dublin Castle. 

% * ж ж 


ARGENTINE DA 8 BUSY. 


Good reception of Argentine DA 8 (ex CB 8) is 
reported by Mr. C. W. Goyder (2 SZ), the well- 
known Mill Hill transmitter. On Sunday, November 
30th, from 6.45 until 7.40 a.m. (G.M.T.) the Argen- 
tine station was heard working frequently with 
U 7GW and U 6GG, both of which are situated 
on the Pacific Coast of America. DA 8’s signals 
were of fair strength, with a steady D.C. note, and 
his wavelength was 95 metres. 

It will be remembered that Mr. Carlos Braggio 
(DA 8) is transmitting daily from 4.30 to 5.30 
G.M.T., on a wavelength of 120 metres. Amateurs 
who succeed in hearing these signals are requested 
to report direct to Mr. Braggio, at Alsina 412, 
Buenos Aires, Argentine. 

Mr. Goyder also reports faint reception of 
Mexican BX on the morning of December Ist. 
These signals were «n a wavelength of 92 metres, 
with rectified A.C. note. 


NEW SWISS BROADCASTING STATION. 


A new broadcasting station, states our Con- 
tinental correspondent, has been established at 
Dubendorf, near Zurich, operating on a wavelength 
of 1,980 metres ; it employs the call sign HBK. 


U.S.—CHILI TWO-WAY WORKING. 


ҒА “ genuine Chilian hat " is to be presented by 
& prominent and delighted Chilian experimenter 
to Mr. Glen A. Litten, of Orange, California, for 
being the first American -amateur to work a Chilean 


station. In all four Americans have carried out 
two-way communication with Chili during the 
Pan-American tests, and these men are credited 
with having made the best South American records 
since 1) Х work was established with the Argentine. 
In addition to Mr. Litten, they are Mr. Maurice E. 
McCreery, of Los Angeles, Mr. William L. Williams, 
of Pomona, California, and Mr. Robert W. Kennedy, 
of Riverside, California. 


BELGIAN AMATEUR TRANSATLANTIC 
TESTS. 


Low power communication tests with America 
are being carried out by a number of Belgian 
amateurs, who propose to use powers of from 6 to 
15 watts. These transmissions will take place on 
the following dates: December 21st, 22nd, 25th, 
26th, 28th, 29th; January Ist, 2nd, 4th, 5th, 11th, 
12th, 18th, 25th, 26th; February Ist and 2nd. 

The wavelengths will be from about 100 to 120 
metres, plate supply being 50 cycles unrectified 
A.C. The times of these transmissions on each of 
the above dates are as follows: 0400 to 0415, 
0430 to 0445, 0500 to 0515, 0530 to 0545 G.M.T. 


NEW CLOCK AT GREENWICH. 


We regret that owing to a misunderstanding the 
new free-pendulum clock reported in our last issue 
as having been installed at Greenwich was referred 
to as being the invention of Мг. F. Hope-Jones ; 
whereas the instrument is only being manufactured 
by the Synchronome Co., of which Mr. Hope Jones 
is the managing director. The clock is the third 
of the series of “ Clocks Shortt," which have been 
specially designed by Мг. W. Н. Shortt, M.Inst.C.E., 
and embody inventions covered by his own patents, 
as assigned to the Synchronome Co., Ltd. 


HUNGARIAN AMATEURS OFFICIALLY 
HONOURED. 

An association of Hungarian wireless amateurs 
has just been formed under the Presidency of Herr 
Josef Hollos, Professor in the State Technical 
High School. A seat on the Committee is stated to 
have been taken by Herr Franz Kohl, who is 
Under-Secretary of the Government Postal Service. 
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SWEDISH SMZN ASKS FOR REPORTS. 


Ownedgby Mr. George Holmlund, of Rosen- 
lundsgat, 3 Gothenburg, Sweden, SMZN transmits 
generally on Wednesdays, Saturdays and Sundays 
from 10 p.m. onwards (G.M.T.) on wavelengths 
between 100 and 120 metres. Reports are always 
welcome. 


A VALUABLE VALVE BOOK. 


One of the most useful of reference books to the 
amateur experimenter has just been issued by 
Messrs. Marconi’s Wireless Telegraph, Co. Ltd., 
under the title, “ Marconi Valves made at the 
Osram Works." This publication covers an extensive 
range of the Osram valves now in use, classified 
under Transmitting, Rectifying and Receiving 
Valves. 

A photograph of each valve is included, together 
with its characteristic curve and full working 
data. The book (Pamphlet No. 233) can be ob- 
tained from the Company, Marconi House, Strand 
London, W.C.2. Price, 5s. net. | 


WEST OF ENGLAND TRANSMITTERS’ 
SECTION. 


Further cetails of the new Society of trans- 
mitting amateurs in the West of England, 
founded on November 27th at Bristol, may 
be of interest. е 

The inaugural meeting was held at the 
Merchant Venturers College, Bristol Univer- 
sity, and after discussion it was unanimously 
agreed that the interests of transmitters would 
be best served by their banding themselves 
together for mutual protection and research 
work. The Chairman of the new organisation 
is Mr. W. A. Andrews, 5 FS, and the Hon. 
Secretary, Mr. U. A. Porter, 2 AKG. 

Permission is to be asked to install trans- 
mitting gear for the use of the Society, and 
arrangements have been made whereby one 
subject of research will be undertaken by 
members each month. Another useful fea- 
ture will be the instruction of closed licence 
holders in the handling of transmitting gear, 
with a view to their being granted a full open 
licence. Between 25 and 30 transmitters 
have already joined the Section. 


SORBONNE LECTURES FROM PTT. 


So great was the public appreciation last 
winter of the broadcasting of educational 
courses from the Sorbonne, Paris, that the 
scheme is being extended this winter. Four 
complete courses will be given covering 
subjects of historical and literary appeal. 
As hitherto, the transmissions will be con- 
ducted from PTT, on 450 metres, and will 
take place on Monday, Wednesday and 
Thursday afternoons. 


SENATORE MARCONI ON BEAM 
TRANSMISSION. 


Senatore Marconi, in the course of his 
inaugural address as Chairman of the Council 
of the Royal Society of Acts, on Thursday, 
December llth, emphasised the changes 
which long distance wireless communication 
was now undergoing as a result of the recent 
discoveries іп short wave transmission, 


Two of the new 400-ft. single-stayed lattice 
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The primary valve of the very short wave- 
lengths lay in their suitability for directional work 
and the lower powers which could consequently be 
employed. For broadcasting purpcses the longer 
wavelengths were more desirable. 

Summarising his work in the matter of short 
waves, Senatore Marconi expressed tle opinion 
that they opened up what he believed would prove 
a most fertile field for the investigator and an 
entirely new horizon to our view. 


BROADCAST RECEPTION IN INDIA. ' 


The first experiment in open air broadcasting 
in Bombay was recently carried out with success, 
а musical programme being reproduced on loud 
speakers to a large audience specially invited by the 
Municipal Commissioner. е 

A correspondent informs us that listeners іп 
Bombay have recently been very successful in 
picking up British broadcast programmes. 

The successful reception of 2 LO in Calcutta was 
reported last year. 


Photo: Marccni's Wireless Telegraph Co., Ltd. 
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the Carnarvon Marconi station, 
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Birkdale, Lancs. 
American: 1 


6 

4 80, 5LF, 6 BJJ, 6 CGO, 

8 AWJ, 8 СҮТ, 
9 ЕІВ, 9 ХІ. 
Various : JEWA, 

. Fielding (2 AUI). 


Tralleborg, Sweden. 
British: 2 CC, 2 TR, d Is ил, 5 MO, 5 ОХ, 5ХМ, 
6GH, French: 8 BM, CPP, 8 EM, 8 EU, 8 FI, 8GM, 
8 GO, 8GP. Dutch: ОХ, ONE, А Danii: EI Finnish: 8 NB, 
2 NCA, 2 NM. Italian: 1 СМ, IDO. Miscellaneous: 7 AB, EST. 
B. Agren and E. Sjostrom (£MYR). 
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ZZ, 
тете 0 М8, 0 RE, 0 
Miscellanccvs : 
AD, ACD, 7 EC, EN 1, B7, SMYY, МСН. (November Sth to 231d). 
All between, жазға о G.M.T., Хохеп Тег 231d): 
ІСК, 1CMP, 1р9, 1GV, 1 KC, 
SF. 2 AWF, 2 EG, 2 ER, 2 BSC, 3 AJD, 3 BCO, 
UF, 410, 4 KU, 413, 581, 8 AOL, 
(о-х-2.) Stanley 3 Évans. 


220 metres.) Since Septcembcr 7th. 
British: 9ҘЕ, 2х, ЗЕР, 2KW, 2NM, 2CD, 27, 21F, 
2VW, 2WD, 5GF, 568, 510, БІР, 5AN, 58], 510, CEL, 
6 UD. French: 8 AB Y AQ, £ AD, £ EF, £ і 

8 ГО, 8DP, 8 ЕМ, 8 EV, 5С0, 8 HEM, E МА, 
6 WAL, 8 WZ, UFT 2. American: 


Lichfield, Stafis. (PRelow 
2 


The transmitting apparatus at С 2 WJ, owned and operated by Mr. В. L. Royle, of 


Palmer's Green, London. 


Mosul, Mesopotamia. (November 8th, 1924): 3CM, SMYY. 
(November roth, 1924): 2 ХА, 2NC, F 8B (working JFWA). All 


К 7 on single detector valve. R. F. Durrant. 


Gt. Shelford, Cambs. 


(November 2nd, 1924) 5 RW, ОВМА, 8 CM, ORB, 8 GM, 
8 IM. (November 7th, 1924): 6 KK, 6 GH, 5 UL, (November oth, 
1924): 2NB, (November 5th, 1924): ЕМІ, 4 AL, 8 NG, А СА. 


(November rath, 1924): 8 SSC. (November 15th, 1924): 8 UU, 
7 МЕ, NOGC, 270, 0 КЕ, 884, 2 DR, 6 XG, 8GI, 4 АХ, 8 DU, 


CMSE, (November 16th, 1924): 88G, 4 YZ, 5 SU, 2 SQ, 6 GM, 
2 MX, 1 JXK. (November roth, 1924): 8 GK, 8 SM, 2 WJ, 2 ВВК, 
6 TM, 2 MD, 2 АС, 5 NH, 2 MZ. (November 21st, 1924): 6NF, 
? VW, 8 BF, 4 AG, LP 8, 2 OD, 6 AP, 1 GV, PE MEN (o—v—2.) 
Gerald ; A. Jeapes (2 AUL). 

Whitley Bay, Northumberland (Below 120 metres.) 
British: 2CC, 2 ЕХ, 2KF, 2NM, 20D, 5GS, 5 ММ, 5 ОТ, 
5 UQ, 6 AH, 6 FG, 6 NF, 6 XG, 6 XJ. French: ЗАВ, 8 AM, 8 BF, 


2 WJ works frequently with U.S. 


amateurs. 


1 XAV, 2 BRB, 2 СЕР, 2 FD, 3 AJD, З AYA, З BDO, 417, 8 BGN. 
Swedish: SMYY, SMZV, SMZY, §M2Z. Dutch: ОАА, ORD, 
077. Danish: 72М, 7 EB. Finnish; 2NM. Various: 8106, 
3 AF, 3 CM, WGH, AGA. G. S. Samways (6 OH). 


UNKNOWN CALLS. 
The following unidentified calls have been heard by readers. 


Information leading to their identification would be welcomed. 
YW 4 (Heard in Alexandria); W1BHN (heard at Verviers, 
Belgium) ; AIN (heard at Lymm, Cheshire); G 6GH, G5 PP. 


Reports Wanted. 
Reports on his signals are welcomed by Mr. E. Brady Ix IG), of 
6 Cottsgate Hill, Ripon. 6IG transmits on 150 metres, C.W. 


2 SP. 
Mr. Lawrence Mansfield (2 SP) wishes it to be announced that he 
has changed his address to 34 Bath Street, Southport. 
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NEW ZEALAND AMATEUR TRANSMITTERS. 


The following list of call signs and addresses of amateur transmitters in New Zealand 
is published in response to the large number of requests we have received from readers. 


fu Edwards, 42 Pollen Street, Grey Lynn, Auckland, 
Penny, 11 Peary Road, Mt. Eden, Auckland, N.Z. 
L. S. Spackman, 10 Ardmore Road, Ponsonby, Auckland. 
NUM and Gray, Hall Commerce, High Street, Auckland, 
Charles Sievier Goodwill, Hamilton. 
Claxton, William Harry, Parawai Road, Thames. 
Hamilton Amateur Radio Club, Hamilton. 
Russell Garland White, 125 Grafton Road, Auckland, N.Z. 
Aymer Alexander Sommerville, Thames. 
Frank Beesley Hobbs, 44 Le Arota Street, Claudelands, 
Hamilton, N.Z. 
Ralph Eric Grainger, 88 Clarence Street, Ponsonty, 
Auckland, N.Z. 
Rolf Ernest Lempriere Aubin, Auckland. 
Rolf Ernest Lampriere Aubin, “Тһе Oaks," 
Auckland, N.Z. 
Robert Maxted, Queen Street, Thames, N.Z. 
James Reginald Therson, 17 Te Aroha Street, Claudelards, 
Hamilton. 
Robert Fred Douglas Burreli, Auckland. 
Vincent John Williams, 45 Valley Road, Mt. Eden, 
Auckland. 

ames Steel, Auckland. 

erbert W. Batty, 22 York Street, Parnell, Auckland. 
George Henry Choules, Waiuku. 
Auckland Radio Service Ltd., Scots’ Hall, Symoncs 
Street, Auckland. 
Mr. C. H. Pearson, La Gloria Gramophones Ltd., 157 
Karangahape Road, Auckland. 
Dan Wilkinson, Motueka, N.Z. 
Ivan Henry O'Meara, 209 Harris Street, Gisborne. 
Регеу Ronald Stevens, Gisborne, 
Robert James, GisLorne. 
William John Sinclair, c/o W. Sinclair & Co., electrical 
engineers, P.O. Box 227, Gisborne. 
Wanganui Amateur Radio Club, Gordon 5, 
Hon. Sec., P.O. Box 423, Wanganui, N.Z. 
Y.M.C.A. Buildings. 
Walter Leslie Harrison, 47 Austin Street, Wellington, N.Z. 
Henry Bransgrove, Broadway, Stratford. 
Leslie Rowson, 99 Victoria Street, Hawera. 
A. C. Cooper, 3 Cecil Street, Ashfield. . 
Dr. William Fred Buist, Hawera. 
Gordon Albert John Brunette, Club Hotel, Opunake. 
Percy Charles Collier, 17 Taft Street, Brooklyn, Wellington. 
Morton Wm. Coutts, Box 26, Taihape. 
Thomas R. Clarkson, 304 Nelson Street, Hastings. 
Albert Edward Simpson, Wellington. 
Ian J. Innes, Radio Road, Nelson. 


Parneil, 


tO озлооыо MEM LII I rrr ы 
4d ETE R43 3 1 


Bissett, 
Staticn : 


BERBRERERCE 


to 
| 
g 


Cecil Roy Clarke, 60 Edinburgh Terrace, Wellington. 
Eric William Beale, Hastings. 

The Wilkins and Field Hardware Co., Ltd., Nelson. 
Paul Bareham, 213 Nelson Strect, Hastings. 

Harry Neville Shrimpton, Brookside, Nelson. 

Allan Evans, Wellington. 

Wellington College Radio Club, Wellington. 

Ercel Mervyn Gofie, Gisborne. 

Edmund Dolbel Edmundson, Napier. 

Kenneth Arundel Lambert, Wanganui. 

Physics Dept., Victoria University College, Wellingtc n. 
Gisborne Radio Co., Gisborne. 

Reginald John Orbell, Christchurch. 

Francis Vincent, Christchurch. 

Radio Society of Christchurch, 158 Manchester Street, 
Christchurch. 

Blake, К. С. F., Blaketown, Greymouth. 
Leonard Francis Ball, go Nursery 
Christchurch. 

Henry B. Courtis, 69 Grey Road, Timaru. 

Ernest Reynolds, Ashburton. 

Wilfred Milne Dawson, 263 Wills Street, Ashburton. 
Bernard Tyndall Withers, Christchurch. 

James Ingram Smail, 158 Hereford Street and 263 High 
Strect, Christchurch, N.Z. 

David Wm. Buchanan, 74 Wills Street, Ashburton. 

Ian James McLean Paterson, Timaru. 

H. W. Lavallin-Puxley, Farmleigh, Ealing. 

Clyde Romer Hughes Taylor, 45 Weston Road, St. 
Albans, Christchurch. ы 

Albert E. H. Simpson, 99 Amberley Road, Christchurch. 
Harold Phillip Vincent Brown, Christchurch. 

Frank D. Bell, Palmerston South. 

Otago Radio Association Incorp., P.O. Box 660, Dunedin. 
Robert Edward Robinson, Dunedin. 

Arthur Edward Jordan, 17 Biggar Street, Invercargill. 
Ralph Slade, 15 Harbour Terrace, Dunedin. 

Ian Sinclair Macdonald, 45 Royal Terrace, Dunedin. 
Claude Norman Douglas McGregor, 131 Engleton Road, 
Mornington, Dunedin, 

William L. Shile, Post Office Box 519, Dunedin. 

Arnold Henry McLeod Crubb, 53 Sligo Terrace, Roslyn, 
Dunedin. 

William McGill, Crockett, Palmerston. 

Thomas Edward Scott, Dunedin. 

Invercargill Amateur Radio Club, Hallenstein's Buildings 
Invercargill. 

W. Grey Wilkinson, 21 Melrose Street, Rosedin. 
Professor Robert Jack (for University of Otago), Dunedin 
British Electrical & Enginecring Co., Dunedin 

Radio Supply Со, Dunedin. 


Road, Linwood, 
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The well-known Montreal broadcasting station issues 

acknowledgement cards to listeners who report 

reception. The above is a reproduction of a card 

received by Mr. A. Н. Brackensey, of Finchley, 
London. 


A. J. 8. RECEIVERS. 


Messrs. A. J. Stevens & Co. (1914), Ltd., of 
Wolverhampton, the well-known wireless manu- 
facturers, apologise to their many customers for 
the delays which have recently occurred in the 
execution of orders. These have been due to the 
recent builders’ strike, which has retarded the 
erection of additions to their wireless factory. The 
Company is now in a position to guarantee immediate 
deliveries. 


BOOKS RECEIVED. 


‘‘Wireless.’’—By P. J. Risdon, F.R.S.A. With an 
introduction by J. A. Fleming, M.A., D.Sc., 
F.R.S. Containing many diagrams and illustra- 
tions. (London: Ward, Lock & Co., Ltd., pp. 
384. Price 6s. net.) 

The Book of the Wireless Valve. pp. 71 and xi. 
With many plates and diagrams. (London: 
Arks Publicity, Ltd., for the Mullard Radio 
Valve Со., Ltd. Price, 18. 6d.) 
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Radio Society of Great Britain. 


The possibilities of amateur wireless recording 
were dealt with by Mr. Maurice Child in his talk 
before the Transmitter and Relay Section on 
Tuesday, December 2nd, and he expressed the 


opinion that an opportunity existed for the amateur 
to evolve cheaper and less complicated methods 
than those at present in commercial use. 

Of the two practicable methods of recording, 
viz., the phonograph cylinder and the tape printer, 
Mr. Child placed greater reliance in the latter, and 
outlined the various instruments operating on this 
principle. In all systems of recording, said Mr. Child, 
the use of an efficient relay was of the utmost impor- 
tance and for amateur requirements the ideal 
instrument should be capable of working at speeds 
up to 25 words per minute. Such an instrument 
would work on the plate of a thermionic valve, 
and it was in the application of the valve to this 
purpose that the speaker emphasised the oppor- 
tunity for amateur experiment. 

Mr. Child then described an interesting theoretical 
design of his own, in which use was made of a 
Turner relay in conjunction with three-electrode 
valves, | 
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In pointing out the comparative simplicity of 
recording experiments, Mr. Child alluded to the 
significant fact that all the early wireless apparatus 
was of the recording type, and he exhibited the 
actual Lodge-Muirhead detector used in reception 
twenty-four years ago. It still worked ! 

ж ж ж ж 


А demonstration of a five-valve neutro- 
dyne receiver was given recently by Mr. 
Lyon at a meeting of the Southampton 
and District Radio Society. British and 
continental stations were received at con- 
siderable strength on the loud speaker, 
and the efficiency of the instrument 
impressed all present. 

ж ж ж ж 


A useful service was rendered by the 
Wireless Section of the Morley College 
Scientific Society, on Wednesday, Decem- 
ber 10th, when H.R.H. The Prince of 
Wales opened the new college building at 
61 Westminster Bridge Road. By means 
of amplifiers members of the wireless 
section broadcast the speech to different 
parts of the building. The official opening 
was followed by an exhibition of wireless 

_apparatus made by members. 


- -A group of members of the Hampstead and St. Pancras 
Radio Society, photographed at a recent meeting. 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 17th. 


Radio Society of Great Britain. Eleventh Annual General Meeting. 
At6p.m.(teaats.30). At the Institution of Electrical Engineers, 
Savoy Place, W.C.2. Lecture: ''Photo-Electrics." By Mr. 
C. F. Elwell. 

Institution of Electrical Engineers (North-Eastern Centre). At 


7.15 p.m. At Armstrong College, Newcastle-on-Tyne. Faraday 
Lecture : ** World Wide Radio Telegraphy.” By Prof. С. W. О. 
Howe, D.Sc. 


Radio Research Society, Peckham. At 44 Talfourd Road. Lecture : 
“ L.F. Transformers." Discussion: “ Insulators.” 

Bristol and District Radio Society. Wireless Lecture No. 8. By 
Mr. W. A. Andrews, B.Sc. r, 

Edinburgh and District Radio Society. At 8 p.m. At 117 George 
Street. Seventh General Meeting of Series. 

Tottenham Wireless Society. Discussion: “ Elementary Magnetism 


and Electricity.” 
THURSDAY, DECEMBER 18th. 
Luton Wireless Society. At 8 p.m. At the Hitchin Road Boys’ 


School. Exchange of Apparatus. 

Beckenham and District Radio Society. At 8.20 p.m. Club 
Wireless Mart of Miscellaneous Gear. 

West London Wireless and Experimental Association. At Belmont 
Road Schools. Lecture: ‘‘ Use of Esperanto for Radio," by 
Mr. Н. W. Smith, of the Chiswick Esperanto Society. 

FRIDAY, DECEMBER 19th. 

Bristol and District Radio Society. lecture: ‘ Provision of 

Power for Wircless Work," By Mr. Н. К. Bessant, A.M.1.E.E 
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THREE-CoIL TUNERS. 


READER has noticed that in some diagrams 

given in this journal the secondary tuning 
coil is placed between the aerial and the anode 
coils, while in other diagrams the aerial coil is 
made the central coil in the holder. He asks if 
there is any difference between the two methods, 
and if so, which is correct. 

Best results are obtained when the secondary 
tuning coil is mounted between the aerial and 
reaction coil, but when a “ tune-stand Бу” switch 
is connected in the circuit, the aerial coil must be 
placed in the centre, in order that reaction may be 
coupled directly to this coil in the ‘stand-by ” 
position. When no “tune-stand Бу” switch is 
used, we always show the secondary coil mounted 
between the other coils. 

A method of obtaining the “ tune ” and “ stand- 
by " connections without the use of a switch was 
described in this section of the journal for Sep- 
tember 2nd, 1924. Terminals are provided so that 
the aerial and earth may be removed from the 
А.Т.І. and connected across the end of the secondary 
coil, in order to give the '' stand-by " connections. 
The reaction coil then becomes directly coupled to 
the faerial coil, and the only other alteration 
necessary is the substitution of the A.T.I. for the 
closed circuit coil. 


MILLIAMMETERS FOR ANODE CURRENT. 


NCREASING use is being made of measuring 

instruments in receiving sets. Voltmeters are 
being used to a greater extent to measure the 
filament voltage, as this voltage is more critical 
in the case of dull emitter valves. Milliammeters 
are also being included in the H.T. circuits, and 
many useful conclusions regarding the operation 
of the receiver can be drawn from the readings 
indicated. Some amateurs connect their milli- 
ammeters between the minus side of the H.T. 
battery and — L.T. This is quite wrong, unless 
the receiver happens to be & single-valve receiver. 
In & multi-valve receiver the best method would 
be to arrange switches, so that the meter could be 
connected in the plate circuit of any of the valves. 
In the H.F. and detector valves the value of the 
anode current will serve as an indication of the 
average grid voltage, if the H.T. voltage and the 
characteristic of the valve are known. In the 
low frequency amplifying valves, an additional 


READERS PROBLEMS 


Readers desiring to consult the “ Wireless World " 
should make use of the coupon 
to be found in the advertisement pages. 
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When 
signals are being received there should be no 


purpose is served by the milliammeter. 


appreciable movement of the pointer. If the 


. anode current changes from its normal value 


distortion is taking place through rectification. 
The trouble may be cured by readjusting the grid 
bias, but if this measure is unsuccessful, a higher 
value of H.T. or the use of a valve of larger capacity 
is indicated. 


.' SPADE" TUNING. 


METHOD of tuning which is becoming 
increasingly popular on account of its sim- 
plicity depends for its action upon the eddy 
currents set up in a metal conductor placed in the 
field surrounding the tuning coil. When a disc 
of high conductivity metal, such as copper, is 
placed at the side of & duolateral or basket-type 
coil, the eddy currents produced in the copper 
also produce a high frequency magnetic field in 
opposition to the field surrounding the coil. A 
reduction in the number of lines of force threading 
the coil is thereby brought about, and its inductance 
and the wavelength received are correspondingly 
reduced. 

In designing tuning coils for spade tuning, the 
total number of turns in the coil must be arranged 
to give the maximum wavelength required, instead 
of the minimum wavelength, as in the case of 
tuning by means of a variable condenser. Thus, 
for the B.B.C. band of wavelengths between 300 
and 500 metres, a No. 75 coil would have to be 
used in the aerial circuit, assuming that the 
aerial has an effective capacity of 0-0003 uF. The 
amount by which the wavelength is reduced will 
depend, of course, upon the position, area, and 
thickness of the copper tuning plates. The closer 
the tuning plates are coupled to the coil, the greater 
will be the reduction of wavelength. 


A DISTORTIONLESS Loup SPEAKER 
RECEIVER. 


CORRESPONDENT living within a few miles 

of a main B.B.C. station in a position where he 
obtains excellent 'phone signals on his home-made 
crystal set has written to ask for a circuit that will 
give him really distortionless loud speaker results 
on his local station. He has tried an ordinary two- 
valve amplifier, using “Қ.” type valves, purchased 
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locally, and is extremely dissatisfied with the 
quality, and asks if it is possible to design a set to 
give him the results he desires, and not to give 
results “‘ reminiscent of a 1905 gramophone.”’ 

A well-designed amplifier used in conjunction 
with correctly designed valves and transformers, 
and with correct adjustment of filament tempera- 
ture, H.T. voltage and grid bias will give excellent 
results, and if they are passed to a loud speaker of 
good make, will give results far clearer and more 
natural than the best gramophone yet produced. 
It is, of course, essential that the amplifier receives 


low ratio transformers on the market have a high 
impedance. Thirdly, the incorrect use of H.T. 
voltage and grid bias; it is important to remember 
that H.T. voltage and grid bias are correlative, it 
being equally incorrect to use too much grid bias 
with a given H.T. voltage, as it is to use too little. 

It is quite possible to obtain distortionless ampli- 
fication without resistance coupling, with its 
attendant high anode voltage and low amplification 
value, by first choosing the correct valves and then 
choosing transformers to work in harmony with 
them. 


F---- -i| 
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А distortionless loud speaker receiver. 


the signals from the detector valve in an undistorted 
state. Signals received from distant stations are 
unfortunately liable to be spoilt by extraneous 
noises such as “mush” from high powered arc 
stations, atmospherics, and other noises picked 
up, owing to the sensitive state in which it is 
necessary to bring the receiver, in order to obtain 
good signal strength from the distant station. If 
extreme purity is desired, therefore, it is advisable 
to confine one’s attentions to the local station, and 
thus the use of excessive reaction, with its accom- 
panying distortion effects is avoided. If sufficiently 
near, a valve detector with no reaction whatsoever 
can be employed, or even a crystal detector, which 
will eliminate the slight distortion due to the usual 
grid condenser and leak method of rectification. 
The chief causes of distortion are threefold. 
First, the use of “Қ.” valves for amplification ; 
distortion being caused by the fact that they have 
not a sufficient straight line length of grid volts— 
anode current curve, strong signals causing them 
to work partially on the bend of the curve, with 
disastrous results to purity. Secondly, the use of 
transformers not having a sufficiently high imped- 
ance primary winding, especially after the detector 
valve. A high impedance transformer usually has, 
owing to necessities of mechanical design, a low 
ratio, but unfortunately it does not follow that all 


It must not be thought that resistance coupling 
is a panacea for all distortion. Unless the correct 
values of resistance, coupling condenser and leak 
are chosen, distortion will still occur. Speaking 


generally, it is first necessary to choose the value of . 


anode resistance according to the valve used, and 
then to use a large value coupling condenser and a 
low value leak. 

As our correspondent is very emphatic on the 
point of purity, we illustrate above а suitable 
resistance-coupled amplifier employing either a 
valve or crystal detector as required. No reaction 
is used. Suggested condenser and leak values are 
marked. It is recommended that type D.E. 5B 
valves be used, as these valves are specially de- 
signed for the purpose, and since they possess a high 
amplification factor, not so much loss of amplifica- 
tion will be experienced. It is essential, however, 
that the final valve be of the D.E. 5 type, &nd not 
D.E. 5B. There is, however, no harm in employing 
a D.E.5B as detector valve if desired, provided 
that the anode voltage is suitably adjusted. 
Separate H.T. tappings are provided. With regard 
to loud speakers, there are many excellent types 
on the market. If the * megaphone " effect of а 
horn is objected to, there are excellent hornless 
loud speakers that can now be obtained in this 
country. 
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BVVIRELESS 
B ELEPHONY 


^ SIMPLIFIED 


CONSTRUCTOR 
WIRELESS 


The ideal way to 
progressive wireless 
construction. 


ADIO 15 essentially a progressive hobby. Half 
the attraction lies in the advancement from the 
chrysalis stage of the Crystal Receiver to а “ Five- 
Valver" or even a full-blown transmitter. Yet your 
ultimate success depends upon the books which 
guide your steps along the path of wireless progress. 
You cannot do better than put your trust in Wrveless 
Press publications. With their aid it is a simple 
matter for vou to obtain a complete knowledge of the 


The Wireless Press аке the pioneers 
of authoritative wireless literature, 


possible need, 


subject from A to Z. 


“Crystal Receivers for Broadcast Recep- 
tion," By Percy W. Harris. Price 
1/6. Postage 2d. 


“ Construction of Amateur Valve Stations.” 


By A. L. M. Dovucras. 1/6, Postage 2d. 


" Practical Wireless Sets for All-Home 
Construction Made Easy." By Percy 
\\'. Harris. 1/8. Postage 2d. 

“Тһе Wireless Press Ezi-Wiring Series ” 
1, А Three-Valve Portable Receiver. 

By H. S. Pocock. 
'› A Three-Valve Receiver (Cabinet). 
By F. Н. HAYNES. 
3. A Two-Valve and Crystal Reflex Re- 
ceiver. Bv W. Ілмез. 
9/- each. Postage 2d. 
4; + Four-Valve Combination Set. Ву 
JAMES. | 

- The. Amateur's Book of Wireless Cir- 
cuits," Bv Е. Н. Havsrs. 3/6. 
Postage 6d. 


THE WIRELESS 
12-13 Henrietta Street, 


“Тһе Home Constructor's Wireless Guide. 
By W. James. 3/6. Postage 3d. 


“ Radio Experimenter's Handbook." | wo 
Parts. 3/8 each. Postage 4d. each. 
“Тһе Wireless Telephone : What It Is and 
How It Works." By P. К. Coursey 
2/-. Postage 3d. 

“ Wireless Telephony : 
planation.” Ky К. D. 
Postage 3d. 

“The Elementary Principles of Wireless 
Telephony." By К. D. Bancay. 76. 
Postage 6d. 


“ Electrons, Electric Waves and Wireless 
Telephony." Ву |. A. 1 кмі`‹.. 7 6. 
Postage 6d. 

“ Wireless Valve Transmitters: Тһе Con- 
struction of Small Power Apparatus. 


A Simplified Ex- 


Bancay. 26. 


Ну W. James. 9/-, Postage od 
PRESS, LIMITED, 
Strand, London, W.C.2 
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ERE is another feature of the World's Transformer that 


emphasises 
THE CONSTRUCTION THAT COUNTS. 


Note the heavy walls of insu'ation that separate the sections of 
both primary and secondary windings. Each compartment is 
electrically fortified against breakdown or leakage, and the ratio of 
insulation to wire in this construction is greater than that of any other 
transformer on the market, giving as a result the remarkably low 
SELF CAPACITY of only 18 micro - microfarads. 
In addition, the sectionalising of the winding results in a distribution 
of the voltage which greatly reduces the possibility of breakdown: 


We can afford to guarantee R.I. productions. Their design and 
workmanship is so splendidly strong in construction. and results 


that the possibility of failure is reduced to a minimum. Thousands 


have found the claims of the В.І. to be genuine. You must make sure of 


MAXIMUM VOLUME — MINIMUM DISTORTION 
by demanding an R.I. 


Price 25/- 


Ask for the new R.I. Brochure. 


Radio Instruments Ltd. 
12 Hyde Street, Oxford Street 


Telephone—REGENT 6214 (3 Hines), W.C.1. Telegrams—" Instradto London.” 
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waa “Ellanpee” Specialities. 


neeisveacd. 

- 
"HIS Two-Coil 
UNIVERSAL ,uner is not 
only designed for 


panel  mountin 
(SPECIAL О - НОЦЕ FIXING) 
but also for side, top or even under 
cabinet. Whatever position the coils 
may be іп there із-по back-lash, they are 
rigid. The worm action is exceptionally 
smooth, owing to the patented SPECIAL 
SPRING which balances the weight of 
the movable coil. Pure ebonite only used 
—there are no mouldings. All the metal 
is е vily plated and the whole coil is 
peer insulated. Price 11/6 each. 
ng Shaft, 1/- extra. 


Insist upon having " ELLANPEE " 
Specialities. 


Do not accept any substitutes. 


LONDON & PROVINCIAL RADIO COMPANY LTD. 


Manufacturers of High-class Radio Instruments and L.-& P. Patent Specialities. 
‘Phone—94 Colne (2 lines). COLNE LANE, COLNE, Lancs. ‘Grams—Reception, Colne. 


TWO-COIL 
TUNER 


(Patent No. 17376). 


MUM 


THE QUICKEST and MOST SIMPLE METHOD 
of WIRELESS CONSTRUCTION is supplied Ьу 
THE W.P. EZI-WIRING SERIES. 


For indoor or outdoor use : — 

(1) “A THREE-VALVE PORTABLE RECEIVER," by 
Носн S. Рососк < T рё Pe e 

This receiver can be used in any situation with a 

temporary aerial or with the frame aerial in- 

corporated in the receiver itself. | 


To eliminate the local station: 
a THREE-VALVE RECEIVER,” by Е. Н. HAYNES. 


The tuning arrangements of this receiver are self-contained 
and cover a band of wavelengths between 200 and 2,000 
metres. All the B.B.C. Stations are therefore within the 
range of this receiver when used in conjunction with an 
average outdoor aerial. A straightforward three-valve 
set, consisting of a high-efficiency amplifier, detector 
and note magnifier, with re-action on the aerial inductance. 


Each book describes an efficient valve receiver, pesi rid 
the author's detailed constructional explanations each boo 


various components. 


THE WIRELESS PRESS, LTD, XW 
12-13 Henrietta Street, Strand--W.C.2 


1 
of construction being the key-noté. Apart from 
contains A COMPLETE*WIRING ILLUSTRA- 


TION IN FOUR COLOURS, progressive working diagrams and lay-outs showing the disposition of the 
Four different photographs of each set are included. 2/- (postage 84.) жесі, 


The most stable reflex set : 
(3) “А TWO-VALVE AND ORYSTAL REFLEX 
RECEIVER," W. JAMES. 2/- 


Reflex receivers are capable of giving a very high degree 


of amplification per valve. This two-valve and crystal 
receiver, ry reg reflex точь will be found 

ectly stable in o tion and wi capable of giving 
‘ashes aker дон wiuiin а radius of y miles of a 
main B.B.C. station. 


An unique receiver: 

(4) “A FOUR-VALVE COMBINATION SET," by W. 
James. 2/- 

A four-valve receiver of this type is ideal for general 

reception both with telephones and a loud speaker. 

Switches are provided so that two, three or four valves may 


ое used at will. ‘An entirely new principle is used to 


cut out the H.F. valve, no switches being employed. 
The loud speaker results from most of the British and 
Continental Broadcasting Stations can be obtained with 


this receiver. 
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RADIO TOPICS. 


By THE EDITOR. 


THE SHORTAGE OF 
APPARATUS. 


N a recent editorial note we referred to 

the responsibility of the manufacturers 

in connection with the poor quality and 

defects in some apparatus which might 
produce symptoms in completed sets 
difficult to diagnose by any but ex- 
perienced amateurs. There is a further 
responsibility of the manufacturers, more 
than ever in evidence at the present time, 
which, through lack of foresight or from 
some other contributing cause, many manu- 
facturers have failed to meet. 

During past months there has been a 
steadily increasing shortage of a large 
proportion of the essential components of 
receivers which in the past the public have 
depended upon manufacturers to supply for 
their requirements. Perhaps it is on account 
of the Christmas season that an abnormal 
demand has been created, but this seems a 
poor excuse when one takes into consideration 
the fact that the manufacturers, and par- 
ticularly some of those who are responsible 
for the greatest shortages of apparatus, have 
already had 
Christmas seasons, and the present shortage 
in supply has been steadily increasing over 
many months. In addition to past expe- 
rience the manufacturers have had access to 
a very definite indication of the increase in 
demand if they had cared to study the 
figures for licences issued. What is, perhaps, 
the most regrettable point about the situation 
which has arisen is that the public has found 
that it is impossible, without a very long 
delay, to obtain components by the best 
manufacturers, whereas the supply of inferior 
materials is in many cases kept up on an 


. unreliable manufacturers. 


the experience of several 


adequate scale by less experienced and 
This only tends 
to result in disappointment amongst the 
public at the results which they afterwards 
obtain from sets so constructed. In despera- 
tion they cannot turn to complete sets even 
if their pockets can afford these, for the 
position is almost as serious with regard to the 
supply of complete sets, and it surely is not 
satisfactory to a prospective customer to be 
informed early in December that the set he 
wishes to buy as a Christmas gift can be 
delivered to him somewhere towards the 
end of January if he places his order at 
once. 

It is no wonder that manufacturers of 
valves have thought fit to maintain their 
prices up till now, because we cannot imagine 
what would happen in the rush for sets and 
components if a substantial reduction in the 
price. of valves were suddenly introduced. 
We are quite prepared to admit that a certain 
amount of caution in manufacturing commit- 
ments is desirable, but we believe that British 
manufacturers have adopted a policy of 
caution which is beyond all reason, and we 
fear that unless some radical change is 
brought about in order to increase the 
supply in proportion to the demand, that 
competition from abroad will soon rob the 
home industry of a large proportion of the 
business which has been heaped up on the 
doorsteps of British manufacturers. 


THE RADIO SOCIETY OF 
GREAT BRITAIN. 

HE announcement of the accept- 

ance by Sir Oliver Lodge of the 

Presidency of the Radio Society 

of Great Britain is a matter on which 


| 
\ 
) 
) 
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the Society тау well congratulate 
itself. The name of Sir Oliver Lodge ranks 
with the highest names associated with the 
development of wireless telegraphy and 
his contributions to the science are of such 
importance that the name Lodge must 
always remain inseparable from that of 
wireless. 

The Society has in the past set itself a 
high standard in its choice of leaders and 
all those whose names have been associated 
with the Society as Presidents in the past 
must feel gratified 
that the continu- 
ance of their work 
has been under- 
taken by so illus- 
trious a successor. 

It would not be 
fitting on this occa- 
sion to omit a 
reference to the 
inestimable services 
rendered to the 
Society and to the 
entire amateur com- 
munity by the 
retiring President, 
Dr. W. H. Eccles, 
whose task is re- 
linquished, after 
two years of office, 
in deference to the 
rules of the Society 
in the framing of 
which, under the 
new constitution, 
he has played so 
important a part. 

The development. 
of wireless and its 


extended applica- 
tion to broadcasting brought about 
the necessity for а radical reorganisa- 


tion of the Society’s affairs and an extension 
of its activities. After broadcasting started 
the Society grew out of its older and less 
flexibile constitution. It was under the 
Presidency of Dr. Eccles that the urgent 
need for action was recognised and as the 
leader of the amateur community he lost 
no time in setting in motion the wheels 
which have for two years been busy in 
bringing about the necessary changes to 
enable the Society to cope with the altered 
situation. Dr. Eccles can now feel that 


Sir Oliver Lodge, F.R.S., who has accepted the Presidency 
of the Radio Society of Great Britain for the coming year. 
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most of his task is completed yet at the 
same time the Society will not readily 
part with his services and it is to be hoped 
that, as the retiring President, his seat on 
the Committee reserved for him as the 
imniediate past President will seldom 
be vacant at the deliberations of the 
Council. 

There is no doubt that important events 
of interest to the amateur will transpire 
during the coming year, and much work lies 
ahead for the Radio Society. With the 
growing interest 
displayed by com- 
mercial companies, 
the Government and 
the Services, in the 
short wavelengths, 
it will not be easy 
for the amateur to 
retain his claim to 
the use of a short 
wavelength Бапа 
for transmissions 
unless a good case 
is made out on his 
behalf. 


A few days ago 
the Postmaster- 
General made the 
disclosure in the 
House of Commons 
that a Bill has been 
drafted апа will 
shortly come before 
the House which will 
modify the terms 
of the ''Wireless 
Telegraphy Act of 
1004,” and it seems 
more than probable 
that the purpose of 
the Bill will be to give greater powers to the 
Postmaster-General in the matter of the 
granting of amateur and experimentallicences, 
especially for purposes of transmission. 

Every amateur should take steps to inform 
himself of the exact situation so that he may 
be in a position to give accurate and sound 
advice to those with whom he comes in 
contact. It is only by educating the public 
that a fair consideration of the amateurs’ 
case can be assured. The Radio Society 
must receive the fullest support from the 
amateur community in their efforts to 
maintain the rights of the experimenter. 
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Simmonds operating at 20D 


BRITISH 2 OD 


A DESCRIPTION OF THE STATION OF MR. E. J. SIMMONDS. 


Among the English amateur stations conducting communication tests with the 
Antipodes, 2 OD, situated at Gerrard's Cross and operated by Mr. E. J. Sim- 


monds, probably holds the foremost position. 


His achievements are of such 


outstanding interest that every reader is by now thoroughly acquainted with 

the work that has been done and it may even be said that it is the duty of 

every amateur to watch the progress made not only because of its scientific 

interest, but to assist in laying stress on an event which endorses the rights 

of the amateur to full facilities for conducting experimental work with 
transmitting equipment. 


NY commercial company would be 
proud of the results which the 
amateur workers have obtained 
and it is not without some surprise 

when onelearns that efforts should ever have 
been made to bridge such a vast distance. It 
is safe to say that all world amateur records 
have been broken by the British successes 


in these long distance tests and it is probable 
that it will be a long time before a new record 
can be set up. The distance is over II,000 
miles and the greatest span on the earth's 
face cannot exceed more than about 12,500 
miles, so that unless stations can be selected 
of exact location to half encircle the world 
the present records must remain unbroken. 
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Preceding the actual communication tests 
it will be remembered that Mr. Simmonds 
first reported hearing the signals of Mr. F. 
Dillon Bell, operating his station 4 АА, of 
Palmerston South, New Zealand. Although 
not actually first to establish two-way 
working, he got in touch with 4 AA on 2oth 
October last and has maintained reliable 
working for quite long periods since that 
date. 

Considerable interest attaches to the 
equipment used in establishing this world 


32 TURNS 
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50000000 
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Fig. 1. 
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constructional details and the method of 
setting up and adjusting the apparatus. 

The circuit employed, Fig. r, makes use 
of the master oscillator arrangement so well 
known to amateur transmitters and now so 
universally adopted. The circuit which is 
shown here will be seen to be an entirely 
standard arrangement and no unusual modi- 
fications have been introduced. It will be 


seen that the oscillator drive circuit comprises 
tuned grid and tuned anode circuits. These 
are not coupled and oscillation is brought 


ОФ т. =C 


The circuit makes use of a master oscillator and some practical details are given of the construction 


of the tuning inductances. The output terminals of the synchronous rectifier should be bridged with a eustable 
smoothing condenser whilst ап Н.Е. choke may with advantage be connected in the lead to the valve plates. 


record and the controversy which exists in 
amateur circles regarding the best circuit 
system to employ is for the time being 
solved, as there is little doubt that many 
experimenters will duplicate in some of its 
details the equipment at 2 OD, particularly 
as far as it applies to their own circumstances. 
Transmitting equipment cannot follow any 
standard circuit system as the conditions 
met with vary in individual cases and 
although one may accept a circuit arrange- 
ment which on test has produced highly 
satisfactory results, the operation of the 
transmitter, as is readily appreciated, depends 
for its efficiency on certain important 


about entirely by the capacity coupling 
present between the electrodes of the valve. 

The layout of the apparatus comprising 
the master oscillator. is shown in Fig. 2, 
where the grid coil and its tuning condenser 
is on the left and the anode coil with tuning 
condenser on the right. The valve filament 
resistance is between the two inductances. 
The construction of these coils is of interest 
inasmuch as the turns are almost self- 
supporting. They are shaped by winding 
on formers and threaded on strips of 
insulating material, drilled with suitable 
rows of holes. In the grid circuit, where the 
oscillating energy is only of a small value, 
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the insulating material which forms a di- 
electric between the turns is of ebonite, 
whilst for the plate coil, where appreciable 
dielectric loss may occur due to the use of 
supports constructed from unsuitable insulat- 
ing material, teak is used, having had a 
liberal treatment with paraffin wax. These 
coils will be found simple to construct and 
possess good rigidity, whilst a minimum 
of dielectric material is introduced into the 
electrostatic field and entirely avoiding the 
use of screws or other metal parts in the 
neighbourhood of the turns. 


Fig. 2. The master oscillator ; on the left is the 
grid coil and tuning condenser ; on the right, the 
anode cou and tuning condenser. 


The amplifying valve, as‘will be seen from 
the photograph in Fig. 3, is a O 250C and 
is operated very much below its normal 
output. Owing to the particularly good 
layout, the components here again can be 
readily identified. The milliammeter in the 
feed circuit is on the left, whilst the lead 
trailing across it is from a tapping point on 
the tuned plate circuit of the drive oscillator. 
The H.F. choke coil in the plate lead of the 
amplifying valve is immediately behind a 
Zenite rod, which is used to support the 
small condenser connected between the 
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master oscillator and the grid of the oscil- 
lation amplifier. The meter immediately 
beneath the valve indicates the filament 
current, whilst the filament resistance is 
just below it. The two condensers just above 
the meter bridge the secondary of the 
filament heating transformer to provide a 
point on which to terminate the grid 
leak and oscillating circuit leads. The 
inductance in the plate circuit is to the 
right of the valve and its equipment, and 
consists of a winding of bare.copper wire 
supported on a hexagonal frame. This 
winding is extended to the coil immediately 
above it, so that a few turns are linked in 
with the aerial inductance through the fixed 
coupling. A series condenser tunes the aerial 
and is seen in Fig. 3 immediately above the 
aerial ammeter. 

The filament of the amplifying valve is 
heated by means of a step-down transformer, 
operating from the public supply mains. 
The supply is at a frequency of 50 cycles and 
is also made use of for providing a high 
tension current for the plate circuits of both 
oscillator and oscillation amplifier. A very 
simple arrangement is used for providing 
a high potential plate current and consists 
of a step-up transformer fed to a commu- 
tator rectifier revolving on the shaft of a 
synchronous А.С. motor (Fig. 4) with 
a simple filter circuit. The success of 
this method of deriving the H.T. supply 
is best judged by listening to 2 OD's 
transmission, when it will be observed that 
there is an entire absence of hum due to a 
rippling H.T. supply. 

The send and receive change-over switch 
is on the right-hand side in Fig. 3 and 
immediately below it is the receiving tuner. 
Coils of high efficiency are emploved here 
of the same type as those already described. 
They are almost self-supporting coils wound 
with enamel wire and carried upon drilled 
ebonite strips. 

Most experimenters must have met the 
difficulty of making up an efficient tuner 
which will operate over a wide band of 
wavelengths. А single inductance does 
not tune over а very wide band 
and thus it becomes necessary to either 
adopt some system of plug and socket 
connector so that inductances can be 
interchanged or to make use of tapped 
coils. Mr. Simmonds prefers the former 
arrangement though he does not use the 
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standard plug and socket coil mount. His 
pin connectors are widely spaced and it is 
interesting to observe that this coil holder 
is of a unique design. Its side plates are of 
ebonite, rigidly spaced apart by means of 
an ebonite spacing piece, whilst the plug 
and socket connectors for any one coil 
holder are mounted on small pieces of wood 
and separated by an air space. The use of 
air spacing has been extended as far as 
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consist of only one or two turns, is in the 
aerial circuit and variable coupling is pro- 
vided with a tuned closed circuit. The 
reaction coil is in the left-hand holder. 
This tuner precedes a “ ОХ” valve used 
as the detector in front of a supersonic 
heterodyne receiver. The receiver follows 
orthodox lines excepting that a novel 
method has been introduced of controlling 
self-oscillation. |The intermediate stages 
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Fig. 3. The power amplifier and aerial tuning equipment. 


The receiving tuner and send and receive 


switch can be seen on right. 


possible in all the apparatus employed at 
the station as is evidenced if one closely 
examines the lead-in terminal of the aerial 
tuning condenser in Fig. 3. It will be seen 
that holes have been made around the 
terminal to render it as far as possible “ air 
supported." The right-hand coil in the 
three-coil holder, which will be seen to 


operating on the long wavelength are all 
carefully tuned by means of condensers 
though the second stage is controlled. by a 
tuning condenser which can be operated 
from the front of the instrument. When 
this second amplifving stage is thrown 
into step with the other intermediate cir- 
cuits, self-oscillation is set up in the long wave 
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amplifier and by critically adjusting this 
tuning condenser oscillation may be con- 
trolled to a fine degree 

After the detector valve of the supersonic 
heterodyne receiver, two stages of low 
frequency amplification are available and 
are introduced by the operation of a switch. 
It is interesting to observe that these two 
L.F. stages are resistance coupled, the 
object being to entirely eliminate 
former noise." А feature of the entire 
receiving apparatus is that it is perfectly 
silent in operation. There is an absence 
of background noise so that the weakest 
of signals can be easily read. Listening on 
the telephone receivers a condition of entire 
silence exists until a signal is tuned in and 
however weak that signal may be, no great 
difficulty is experienced іп reading it, as 
there are no interfering sounds. To further 
eliminate any chance of interfering noises 
arising in the receiver, H.T. accumulators 
are employed for supplying anode potential 
to the receiving valves and these are charged 
from the A.C. supply by means of 45” 
tube rectifiers. The filament heating and 


other low voltage accumulators: are also 


| 


Fig. 4. The mechanical rectifier consisting of a 

commutator mounted on the shaft of a synchronous 

motor. It is supported on balls of ‘ Sorbo” 
india-rubber to eliminate vibration. 


trans- . 


The short mast to elevate the aerial at the 
leading-in end. 


Fig. 5. 


charged from the A.C. mains by means of a 
home constructed vibrator rectifier. 

On examining the aerial system one is a 
little surprised to learn that such enormous 
distances can be covered with an aerial of 
such modest dimensions. A mast, Fig. 5, 
is attached to the house to a height of only 
IO ft. above the roof and carries a small 
cage aerial. The far end is supported in a 
tree a short distance away, while the foliage 
reaches to a height greater than that of the 
aerial. The earth screen consists of six wires 
spread out in fan formation about 7 ft. above 
the surface of the ground. 

То summarise the successful working of 
20D we might mention that Mr. Dillon 
Bell, operator at 4 АА in New Zea- 
land, states that 2 OD's signals are easier 
to read than those of any other British 


\ station, while other New Zealanders worked 


include 4 AG and 2 AC. 

Australian stations with whom reliable 
communication has been established are 
3 BQ, 2DS and 2CM. Two-way working 
has also been carried out with the American 
station 5 UK which is the only American 
5th district station that has estabiished 
two-way communication with England. 


Novel Features in Loud Speaker Design. 

Two new types of loud speakers have been 
introduced by the Ediswan Company. 

One is of particular interest inasmuch as an 
entirely new device has been added to the 
magnetic system. It consists of а sliding 
metal piece composed half of brass and half of 
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The “ Televox’’ loud speaker. A and В are the 
pieces of soft tron and brass which may be moved 
between the poles C of the magnet D by knob E. 


soft iron. Its movement is controlled by a 
knob on the side of the instrument and the 
iron piece can be made to move between the 
poles of the magnet. The mgnufacturers 
claim that this device, which they describe as 


a modulator, has the property of removing 


2» “ 


the “ tinniness, rattle ” or “ blasting " 
so often present in loud speaker reproduction. 
According to the makers’ instructions the 
diaphragm, which is adjustable and is mounted 
in a ring, is brought down to almost make 
contact with the pole pieces, after which, 
by bringing the piece of soft iron into position 
across the pole pieces, the pull on the 
diaphragm is released and an adjustment 
obtained where distortion 1s reproduced to 
a minimum. 
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The movable piece of iron, which may be 
termed а “ keeper,” closes the entire magnetic 
circuit and thus controls the amount of 
sound emitted by the instrument. This loud 
speaker appears under the name of the 
“ Televox " and is particularly beautiful in 
its appearance, being given a black and gilt 
finish. | 

The other loud speaker which is marketed 
under the name of the “ Dulcivox,”’ is of the 
more usual pattern and has its diaphragm 
fixed in position, while the pole pieces are 
adjustable by means of a milled screw. 
This instrument also has а particularly 
attractive finish. 

The standard winding for both instruments 
is to a resistance of 2,000 ohms. 


Useful Adjustable Resistance for Dull 
Emitters. 

The difficulty with regard to the use of 
both bright and dull emitter valves in a 
receiving set has been overcome by the 
introduction of a little device sold under the 
name of the Lissenstat 
“ Resistor.” It consists 
of a winding of insulated 
resistance wire in basket 
coil formation and fitted 
with protecting covers on 
back and front. A hole 
in the centre provides 
for easy mounting. The 
winding has а total 
resistance of about 35 
ohms and is variable by 
means of an arm which 
moves smoothly over the 
turns. When inserted in series with the usual 
filament resistance used with bright emitter 
valves it 15 easily brought into operation by 
moving the arm across the turns so that 
suitable resistance values can be obtained 
to suit almost any type of dull emitter. 


The Lissenstat 
* Resistor.” 


Юескмвев 24, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


405 


PROGRESS IN RECEIVER DESIGN 


A review of the developments of the past few years shows that many 
advancements have been made, some of which under the test of time no 
longer assume the importance with which they were heralded, while 

others have proved to become standard practice. 
It is the purpose of this article to sum up those developments and 
ы incorporate the best of them іп а receiver designed entirely to give as 
perfect reception of broadcast as modern circuits and apparatus can provide. 


Ву Е. Н. HAYNES. 


HE thinking amateur hesitates 
when drawing up a design for a set 
which he hopes will be the last 
word іп receiver construction 
because he appreciates that so much of his 
component apparatus is by no means perfect. 
His less experienced confrère, also, is in very 
much the same position, having gained his 
knowledge by a perusal of articles on the 
subject in which the one object of their 
authors may not have been to guide him 
on the smoothest path but to centre attention 
on some device which to the beginner would 
appear to have not been hitherto described. 
We stop to think in these times, when 
developments seem to follow one another so 
rapidly, before locking up costly equipment 
in any particular design, yet the writer, in 
no way wishing to convey that receiver 
design has come to a halt, feels that at the 
present stage an instrument can be built so 
nearing perfection that it will remain standard 
for some time to come. 
The circuit arrangement is here discussed 
under headings so that a careful analysis can 
be made. 


THE AERIAL TUNING SYSTEM. 

In setting up the aerial circuit a choice 
must be made from among a number of 
tuning arrangements, bearing in mind that 
the efficient tuning range should be from 
200 to 3,000 metres. 

For the shorter wavelengths ар to 
600 metres and employing an aerial of 
the usual amateur dimensions the series 
tuned circuit with inductance and variable 
condenser recommends itself. This is ex- 
tensively used for reception on the short 
wave broadcast band but suffers from the 
defect that as the capacity of the aerial 
system may be brought down to a low value, 


self-oscillation may be brought about in a 
manner rather difficult to control. The 
series condenser gives comparatively sharp 
tuning which is not always an advantage if 
a tuned high frequency stage has to be 
simultaneously adjusted. 

As an alternative the parallel resonance 
circuit with the condenser connected across 
the ends of the inductance is often seen, 
yet this has the disadvantage of dropping 
the potential across the ends of the coil. 
A series parallel switch makes optional the 
two arrangements, but here again neither 
is quite suitable and there is a tuning gap 
when switching over. 

From these considerations the use of 
both series and parallel condensers can be 
made to give sharpness of tuning, develop a 
maximum potential across the inductance 
and at the same time hold the set reasonably 
stable against self-oscillation. 

A condenser has appeared on the market 
admirably suited for the purpose although 
designed really to give simultaneous tuning 
of two high frequency circuits. It consists 
of two condenseis operated оп a common 
spindle and this can be connected with one 
section in series and the other in parallel 
with the inductance. It gives good tuning 
up to wavelengths of 800 metres, when each 
section has a maximum capacity of about 
0:0002 mfds. 

The use of a condenser of this type brings 
with it another advantage inasmuch as 
the series condenser can be taken out of 
circuit when оп the longer wavelengths, 
oscillation frequency may be appreciable, 
and thrown in parallel with the already 
parallel connected condenser, so increasing 
its maximum. The two circuits are shown 
in Fig. 1 at A and В, whilst the switching 
is given in the complete circuit diagram. 
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One must not overlook when contemplating 
this arrangement that aerial tuning is still 
effected by a single dial. Condensers with 
cut-away plates to produce a “ square-law ” 
effect are recommended owing to the opening 
out of the tuning scale near the minimum. 


Fig. 1. Two condensers operating on a common 
spindle used for tuning on wavelengths up to 800 (A), 
after which they are connected tn parallel (B). 


The consideration arises as to whether 
it is advisable to introduce loose coupling 
with the aerial and although the writer 
favours such an arrangement, as it provides 
good selectivity and possibly improved 
signal strength as well as giving smooth 
oscillation control by varying the radiation 
load on the closed circuit, it adds a compli- 
cation in tuning which immediately takes 
the operation of the set out of the hands of 
the inexperienced user. In discarding it, the 
simultaneous series parallel aerial tuning is 
a good substitute. 

Turning to the question of the aerial 
inductance and as one who has gained his 
schooling before the introduction of plug-in 
coils, the writer rather favours a specially 
constructed single layer coil for wavelengths 
up to 1,000 metres, followed by a banked or 
basket winding for the longer wavelengths. 
Such coils, although possessing good effic- 
lency, immediately limit the wave range, 
while they are not always easy to construct 
and considerable difficulty arises when it 
comes to devising a suitable variable coupling 
with other coils in the set. 

It is undoubtedly the extreme utility of 
the plug-in сой and the three-coil holder 
which accounts for their extensive use. It is 
interesting to note that this type of coil 
has never become very popular in America. 
As to the special type selected and its adapta 
tion, details will be given in a description of 
the actual set to be given later. 
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HIGH FREQUENCY AMPLIFICATION. 

The provision of high frequency amplifica- 
tion is essential if the set is to be capable of 
receiving any other than local transmission. 
An oscillating high frequency amplifier may 
enormously increase the range of reception, 
though it is not always favoured, as it pro- 
duces a peculiar form of distortion. The 
H.F. amplifier adjusted to be on the point of 
oscillation is “ triggered” by incoming 
wave trains and received oscillations may 
be prolonged. As a result, the varying 
amplitude of the wave train is not accurately 
reproduced at the grid of the detector valve 

The tuned anode method of high frequency 
amplification is universally adopted and 
where rectification is to be brought about 
with a general purpose valve by means of 
a grid condenser and leak, a tuned anode 
amplifier is to be recommended. 

A tuned intervalve transformer is employed 
when it is desired to pick up a potential 
possessing the necessary phase reversal for 
feeding back to cancel out self-oscillation. 
Another reason for employing transformer 
coupling is when anode rectification using a 
grid potentiometer is adopted. Again the 
difficulty arises with regard to constructing 
the transformer having fixed coupling with 
coils of the plug-in type. This is overcome 
by mounting an additional coil holder in a 
fixed position on the side of one of the 
adjustable coil holders, as shown in Fig. 2. 
When a suitable detector valve is employed, 
it is probable that better quality is main- 
tained than when grid condenser and leak 
rectification is made use of. 


KACTION M.F TRANSFORMER 
COIL PLATE COIL 


4 М.Р TRANSFORMER 
GRID COIL 


Fig. 2. Mounting of the tuning coils to provide 
reaction coupling with the aerial and Н.Е. trans- 
former inductances. 


AERIAL 
COIL 


In tuning to thé wide wave range, the 
maximum capacity of the tuning condenser 
should be increased on the longer wave- 
lengths. А large capacity tuning condenser 
does not give the necessary sharpness of 
tuning on the shorter wavelengths and for 
this reason a two-section condenser is again 
used. When the aerial switch is moved 
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over to the long wave position the two 
sections are thrown in parallel so that a 
single, dial provides an extensive tuning range 
(Fig. 4). 

REACTION. 

Self-oscillation can be set up by inductively 
linking together the aerial inductance and 
the high frequency transformer, but a 
separate reaction coil in the plate circuit of 
the detector valve stimulates the desirable 
condition of oscillation in the detector valve 
plate circuit and at the same time provides 
for separately controlling oscillation in the 
aerial and H.F. amplifying circuits. 
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seen that the secondary can be loosely 
coupled to the aerial and the receiver 
becomes a loose coupled set with tuned 
primary and secondary, giving a very high 
degree of selectivity. The reaction coil 
winding may be connected across with a 
short-circuiting plug. 

The fitting of a reversing switch in the 
leads to the reaction coil is recommended. 


Low FREQUENCY AMPLIFICATION. 
So much has been written concerning the 
relative merits of the three methods of low 


' frequency intervalve coupling that little more 
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BATTERY 


Fig. 3. Тһе aerial and anode tuning makes use of plug-in inductances and a switch changing the wave range. 
The low frequency stages are essentially resistance coupled and include tone selecting devices. 


Using the three-coil holder with the 
reaction coil mounted in the centre, some 
degree of self-oscillation can be stimulated 
in the aerial circuit where damping normally 
occurs, whilst the connections to the high 
frequency transformer may be arranged to 
stop oscillation as the transformer windings 
approach the reaction coil, for it is readily 
realised that the inter-electrode capacity of 
the H.F. valve brings about a condition of 
self-oscillation in the high frequency circuit. 
The arrangement of the coils is shown in 
Fig. 2 and this permits of taking the Н.Е. 
amplifier out of circuit by merely removing 
the transformer plate coil. It will then be 


is left to be said than that each method has 
reached a high degree of perfection and each 
has its own application. Where it is desired 
to preserve the speech wave form and intro- 
duce a minimum degree of distortion, then itis 
necessary to use resistance intervalve coupling, 
though it is well known that an additional 
amplifying stage must be employed. An 
attempt has been made in the circuit (Fig. 3) 
to use resistance coupling between the de- 
tector valve and the first L.F. stage. Several 
difficulties arise here. In the first place the 
initial degree of amplification at this point 
is low and in consequence the output after 
the subsequent stages is limited, while again 
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in order to make the reaction coil operative, 
a capacity shunt must bridge the resistance. 
However, the arrangement gives satisfactory 
results, though choke coupling as an alterna- 
tive is available. The iron core choke coil 
serves a double purpose. In order to give 
even amplification it is wound to possess 
exceedingly high inductance value, whilst 
a tapping point is taken where the inductance 
value is only of the order of 4 or 5 henries. 
With such a low value inductance the 
higher note frequencies will develop 
a greater potential across its ends 
than the lower frequencies and in con- 
sequence, as the 50,000 ohm series re- 
sistance is taken out of circuit in stages, it 
becomes more operative in this respect, 
and has the result of giving greater amplifica- 
tion to those frequencies representing the 
higher pitched speech components. By means 
of a two-pole switch the entire inductance, 
which may be of the order of 120 henries, is 
brought into circuit, while the lead to the 
100,000 ohm anode resistance is broken so 
that the intervalve coupling becomes the 
straightforward choke arrangement. 

The subsequent stages are 
coupled by means of 100,000 оһт non- 


resistance: 
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inductive wire-wound spools possessing low 
capacity across their ends. 

A condenser shunt circuit is fitted across 
the input of the second low frequency 
amplifying stage, variable in steps between 
0:01 and o-04mfds. These shunt con- 
densers offer comparatively low impedance 
to currents at the higher speech frequencies 
and as a result provide a selective control 


Fig. 4. The wave range switch in the aerial circuit 
throws the two sections of a double condenser in 
parallel across the Н.К. transformer secondary. 


over amplification at the varying frequencies. 
Thus, this condenser shunt circuit permits of 
accentuating, if necessary, the lower notes, 
whilst the iron core inductance in the de- 
tector valve plate can be used to boost up 
the higher frequency components. 

The output of the last valve is fed to 
the loud speaker by a suitable ratio trans- 
former and this arrangement is preferred 
as it separates the loud speaking equipment 
from a direct conductivity contact with the 
receiver and its amplifier. 


A description will appear in an early issue 
of a receiver built. to the circuit principle 
outlined here. 


LOW LOSS PLUG-IN COIL. 


А photograph, reproduced here, of a 
coil constructed by Mr. Sydney Burns to 
the details given in a recent article.* He 
has developed the design to make use of 
a greater number of layers than was shown 
in the original article. 


* Wireless World and Radio Review, July 2nd, 
1924, page 393. 
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READERS’ 


PRACTICAL 
IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Terminating Flexible Wires. 


OUR different methods of providing 

connectors for the ends of flexible 
leads are shown. From the illustration 
it will be seen that іп one method 
the end of the flex is tightly bound, using 
No. 20 tinned copper wire. Connection is 
made by leaving a piece of the wire projecting 
and soldering the flexible to it. As an 
alternative it can terminate as a ring or as a 
hook for inserting under terminals. A very 
rigid tag connector can be made by bending 
the wire back to form a double loop which, 
when filled in with solder, produces quite a 
strong connector. Ec 


Terminating tags for flexible wires. 


Interchangeable Condensers. 


ITH the usual pattern of fixed 

value condenser it is not always 
a simple process when interchanging for the 
purpose of producing various capacity values. 
A condenser made up as shown here, 
in which it will be seen that the plates are 
clamped between two pieces of ebonite held 
together by valve stems, provides for easy 
interchanging. The constructional details can 
be seen in the drawing and for the guidance 
of the beginner it might be explained that 


when using mica having a thickness of about 
2/тоооіп., that an overlap with two pieces of 
copper of іп. by 4 in. produces a capacity 


у 
An easily constructed interchangeable type condenser. 


of approximately 0:0002 uF, providing the 
plates are clamped up so securely as to 
practically exclude air. 

A. E. D. 


Aerial and Earth Connections. 


HREADED rods, holding ebonite plates, 

can be used for aerial and earth lead-in, 
passing through clearance holes in the 
window frame. Both aerial and earth leads 
may be terminated on plug and socket 
connectors which permits of easy discon- 
nection, whilst the aerial plug can be inserted 
into the earth socket giving effective earthing 
and entirely disconnecting the receiving 
apparatus, This arrangement may, if 


410 


desired, be reversed so that the aerial and 
earth wires are connected by suitable tags 
to the terminals shown on the right in the 
diagram whilst the leads to the instrument 
terminate on plugs and sockets. The 
receiver can thus be disconnected from the 
aerial system and a short-circuiting plug 
used to connect the aerial to earth. К 
С. С. 
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e EARTH TERMINAL 

Simple construction of aerial and earth lead-in. 

aerial 4s earthed by withdrawing the plug and socket 
and linking them together. 


HOS 


GARTH LEAD 


Grid Bias. 


SAVING in weight, space and expense 

will often be secured by employing the 
method hereJshown of utilising the potential 
of the H.T. battery for the purpose of pro- 
viding suitable grid bias potential. Both 
positive and negative potentials can be 
stepped off, while in the case of reflex circuits 
where it is desired to use a potentiometer in 
conjunction with a grid battery giving fine 
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Н.Т. potential and grid bias from а single battery. 


control over the grid voltage this method 
can be made use of as in the arrangement 
shown in the single valve circuit. 

С. V. S. 


A Crystal Detector Hint. 


HEN it is found difficult to see the 
point of contact in a crystal detector 
owing to the blackness of the ebonite panel 


WELZ 
A piece of white paper in the lower half of the 
tube illuminates the detector contact. 


beneath it, it is a good plan to insert a piece 
of white paper in the lower half of the 
glass tube, so as to throw up the outline of 
the contact against a white background. 


Tie use of one dry cell battery for providing Н.Т. and grid biassing potentials. 
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VALVE TESTS. 


MESSRS. 


VALVE. 


“С.Р.” 


LTD. 


RADIONS' 


but the voltage is outside the range of a 
4-volt accumulator, and a 6-volt battery and 


a resistance should be used. 


have 
test 


Ltd., 
for 


submitted 
samples of a new valve which 


they have developed, and which 


ESSRS. Radions, 
is known as the Radion '' G.P." 


recently 


RADION GP 
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This gives 


The electrodes are mounted vertically 
Filament voltage 3:6-4:0 ; normal 


in a spherical bulb, which has the ruby tint 


This has been designed for general purpose 
peculiar to Radion valves. 


use, and is quite distinct from the earlier 


products of this Company, the D.4 and the 
The results of tests on the filament are 


The valve is rated by the makers as 
shown in Fig. І. At normal filament current 


follows : 
filament current 0-48 ampere ; plate voltage 


30-80. 
a voltage of 4:25 is required, giving an 


emission of 4:4 milliamperes. 
an efficiency of 2.2 milliamperes per watt, 


A.2. 
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and 40,000 ohms according to plate potential. 
The impedance is also somewhat high, and 


Showing the filament current and emission 
for various filament voltages 


Fig. 1. 
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it was thought to be due, to a great extent, xb a» -—FH-HHHHRHHHHH- 

to the small emission. The truth of this RE 

assumption was proved by testing again for SNMSTLITTTETLEFEEFELETTTTTS 

impedance at a higher filament voltage, 4 8 V JERSESRSESESSERESESEE 

when a much lower value was obtained. 5 EEE EH 

The filament was, of course, over-run for е ЕиЯгиннинининниниянв 

this test, and such an expedient 15 therefore а. ІТЕТІГГІТІГІТІТГТІГІТІЗ 

not to be Мо. for the gain in E EE 

efficiency is obtained at the cost of valve 3 a SY 9 

life * oo EENE з 
The next test was carried out on our  , А-а. ж 

standard receiving arrangement, first on the z -H-HEFHANCHHHHHHHHHHHH. s 

high frequency side, then as a detector, & SEBERENARUSEWERNEGSSLR 

and finally in the first stage of a low fre- à HS tt tts 11-19 

quency amplifier. ш "E У H 8 
The valve gives quite good results when < i EE - - 

used as a detector or high frequency amplifier, | * S E E 

and a too careful adjustment of anode H- | H, 

potential is not necessary, something round -H 4 

40 volts being suitable. As a low frequency Pr ma 

amplifier the high plate impedance and low H LM HH 

emission tell against it, but even so, provided ы 0 20 420 60 80 100 

the input is small, quite satisfactory results ANODE VOLTS 

will be obtained if this valve is used in the Fig. 3. Curves showing the plate current (A), im- 

first stage. pedance (B), and amplification factor (C). 


A GIANT LOUD SPEAKER. 
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A giant loud speaker by Siemens and Halske, installed at the first German Wireless Exhibition in Berlin. 
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THE EXPERIMENTER’S NOTE BOOK 


By W. JAMES. 


` Reading Valve Curves. 


HEN studying valve curves 
it is useful to remember that 
a small change in the grid 
voltage is quite as effective in 
producing an increase (or decrease) of anode 


Fig. 1. Connections of the valve for finding 
anode 


characteristic. 


current as a much larger change in the anode 
voltage. With one valve, for instance, 
the anode current may be increased by the 
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ANODE VOLTAGE 


Fig. 2. The curve shows the relationship of anode 
current to anode volis with a fixed grid potential. 


same amount by adding 1 volt (positive) 
to the grid as by adding 10 volts to the anode 
circuit. With another valve the grid may 
be twenty times as effective in changing 
the anode current, or it may, perhaps, be 
only five times as effective. Thus the anode 
current depends on the anode and the grid 
volts. 

To show this more clearly let us draw two 
curves—one showing the relationship of 
anode current to anode volts with the grid 
at zero voltage, and the second showing 
the relationship of anode current to grid 
volts with the anode at a fixed voltage. 

To obtain the information for the first curve 
connect to the valve, as shown in Fig. I, 
the usual filament heating battery, a high 
tension battery B which can be tapped, and a 


Fig. 3. Connections of the valve for finding the 
grid volts-anode current characteristic. 


milliammeter. The milliammeter may be 
one reading 0-15 milliamperes, and the 
voltmeter across the anode battery, 0-150 
volts. Connect the grid to the negative - 
side of the filament. : | 

With the filament heated to its normal 
temperature, take readings of anode current 
for various anode voltages. Make a note of 
the anode current at 10, 20, 30—up to say 
150 volts. Then plot the values on squared 
paper, and so obtain a curve such as that 
of Fig. 2. This curve then shows us how the 
anode current varies when the anode voltage 
is changed, the grid being connected to the 
negative side of the filament. 


О 
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To secure the information’ for the second 
curve, connect the valve as shown in Fig. 3. 
A high tension battery B, of say тоо volts, 
as measured by the voltmeter V, is connected 
with a milliammeter mA in the anode 
circuit. In the grid circuit connect a low- 
reading voltmeter Vg and a battery of single 
cells C, in order that the grid may be given 
as negative a voltage as desired. With the 
filament heated to normal, and the anode 
voltage fixed, make a note of the anode 
current for various grid voltages, and plot 
a curve such as that of Fig. 4. 
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GRIO VOLTAGE 


Fig. 4. Curve showing!the relationship of anode 
current to grid volts with a fixed anode voltage. 


The Effect of Grid Bias. 

Let us now examine these two curves. 
We notice at once that the anode current, 
with zero grid ,volts, Fig. 4, has the same 
value (7-4 mA) as when the anode voltage, 
“Бір. 2, is roo. This is easily understood, 
because of the points considered ; the anode 
voltage is roo and the grid voltage zero in 
both instances. 

However, to prevent grid current distor- 
tion, it is usual to give the grids of valves 
employed in low frequency amplifiers a 
negatiye voltage. Suppose then that the 
grid is given a negative bias of 1:5 volts. 
What effect has this on the anode current ? 
Referring to Fig. 4, we see that when the 
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grid is I:5 volts negative, the anode current 
is 6:1 mA. The anode current is reduced by 
making the grid more negative. When the 
anode current of Fig. 2 is 6-1 mA, however, 
the anode voltage is only 9o. The effect of 
making the grid 1:5 volts negative, there- 
fore, is to reduce the anode current to a 
value which it would have if the grid voltage 
were zero and the anode voltage reduced 
from 100 to 9o. In other words, the voltage 
on the grid has seven times as much effect 
on the plate current as a similar change in 
anode volts. The amplification factor of 
the valve is therefore 7. 

But this is not the point which we wish 
to emphasise here. The important point 
is that from the curves of Figs. 2 and 4 we 
can see that a given anode current can be 
set up by a combination of grid and anode 
voltages. Thus, 100 volts on the anode and 
— 2 grid volts gives an anode current of 5-6 
mA (Fig. 4); Fig. 2 shows that this anode 
current may be obtained by connecting 86 
volts to the anode and the grid to the 
filament. 

If the grid bias is — 6 volts, the anode 
current is 2:25 mA, which is equivalent to 
connecting 58 volts to the anode and the 
grid to the filament. 

The effect then of making the grid more 
negative is to reduce the anode current 
as though the anode voltage was reduced 
by an amount depending on the amplification 
factor of the valve multiplied by the grid 
voltage. This may be expressed as follows :— 

The anode current, Г,, is proportional to 

К (E, + МЕ, + е), where 

Е, is the anode voltage 

M is the amplification factor 

Е is the voltage of the grid battery 

K and e are constants. 
The effective voltage causing anode current 
is the sum of the anode voltage and the 
product of the amplification factor and grid 
voltage. A voltage applied to the grid (Е,;) 
affects the anode current in the same way 
as a voltage ME, added to the anode 
voltage. Put in a simpler way, the effective 
voltage = Е. + ME,. 
« Thus referring to the above examples we 
see that when the grid bias is — 6, the effec- 
tive anode voltage is 100 —(6 x 7) or 58 volts 
and the current 1s 2:25 mA. When the grid 
is 2 volts negative, the "effective anode 
voltage is 100 — (2X7) or 86 volts, and the 
anode current 5:6 mA. 
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A back view of the assembled receiver. 


A TWO-KNOB THREE VALVE RECEIVER. 


TUNING FROM 250—2,800 METRES. 


This concluding instalment gives the details for wiring and completing the 


assembly of the receiver dealt with in the last issue. 


Particulars for the 


construction of the cabinet are also given. 


By Носн S. Pocock. 


(Concluded from page 376 of previous issue.) 


HE first step in the assembling of 

the set should be to obtain the 

wooden baseboard and the panel. 

Unless the panel is purchased 
ready prepared and squared up, this must be 
done first, but it is much better to buy the 
panel ready for use squared up and rubbed 
down. Radion panels are so prepared to the 
dimensions advertised. After the necessary 
holes have been drilled in the panel in 
accordance with the diagram, Fig. 5, given in 
the last issue, the panel should next be 
attached to the baseboard. This is done 
by means of screws through the bottom 
edge of the panel and the fixing is 
strengthened and held rigid by means 
of two brass brackets. These may either 
be bought ready or may be made from 
strip brass. The fixing screw holes for the 
brackets should not be drilled in the panel 
until the brackets are ready. If they are 


made up by the constructor great care must 
be taken in bending the brass to the required 
angle. It cannot, of course, be bent sharply, 
orit will crack. The strip should be held in 
a vice at the point where it is desired to 
bend it, and should be gently and gradually | 
bent over by tapping with a hammer. 
Having made or obtained the brackets the 
position on the panel for the fixing screws 
should be marked and the holes drilled in 
case they differ from the positions given in 
the diagram. 

Next the wiring to the Utility switch, which 
switches the L.F. valve, may be treated in 
the same way as the barrel switch, making 
as many as possible of the connections before 
the switch is fixed to the panel. For this it 
will be necessary to follow the wiring 
diagram Fig. 7, and after this has been done 
attention can be directed to the variometers. 
It will be observed that two connections 
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have to be made at each end of the vario- 
meters, and therefore two of these on each 
instrument are fixed between the variometer 
and the panel. To put these connections on 


u 
а. 
© 
сч 
о 
о 
о 
о 


Fig. 1. 


neatly it is again almost imperative to solder 
them before the variometer is fixed in place 
` on the panel, so that again those wires must 
be carefully measured to the next points of 
attachment and bent to the correct direction. 
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All wires, which should be No. 16 tinned 
bare copper, should be stretched in con- 
venient lengths, and the bends should, for 
the sake of appearance of the finished set, 


Complete wiring diagram. 


be made at right angles as far as possible, 
but I do not suggest that all wiring used be 
so arranged if convenience or the possibility 
of using shorter leads may dictate otherwise. 

Fig. 8 gives the dimensions and drilling 
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sizes for the terminal strip, which is screwed 
in place at the back edge of the wooden base 
so that when the box is constructed, the 
ebonite is flush with the back of the box, 
leaving the terminals projecting. It will be 
seen that two H.T. positive terminals are 
provided, so that additional potential can 
be applied to the plate of the L.F. valve. 

The wiring to be done after the components 
are assembled on the panel and baseboard is 
comparatively simple, and by following the 
diagram Fig. 7, no difficulties are likely to 
be met with. It will be observed that two 
cells are used to provide a negative potential 
to the grid of the L.F. valve, and this valve 
may be a B.T.H., B4, or ап L.S.2, or a valve 
of similar type. The К5у type valves may 
conveniently be used with these for H.F. 
and detector stages, when a six-volt battery 
will be required for filament heating. 


poe ааа 
Ж. bet ке тоны Ж A 


All the information necessary for the con- 
struction of the set should now be at the 
disposal of the reader, and therefore we can 
pass on to some notes on the operation of 
the receiver and instructions for making a 
cabinet for housing the set if this is required. 

The dimensions and other details of the 
box to contain the receiver are given in the 
illustration, Fig. 9, and the photograph of 
the complete set (see page 372 of previous 
issue) shows the appearance when the receiver 
is completed. It is necessary that the lid of 
the box should be hinged as shown, in order 
to facilitate the interchange of valves or to 
get at any connections easily if necessary. 
By adopting the method of construction 
indicated, it will be seen that the receiver 
itself is independent of the box and is self- 
contained, so that by simply sliding out the 

ebonite panel, the complete receiver is re- 
moved with it, leaving the empty box, as 
shown in Fig. 9. 
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No stipulations are made as to the wood 
used for this cabinet as this is left to individual 
discretion. If a very good-looking set is 
required, the wood can be mahogany and 
polished, or it can be plain white wood, 
stained after the box is completed, if its 
purpose is simply to keep the set free from 
dust and to protect it from damage. 

When the receiver has been completely 
finished, it should be tried out for any 
possible faults which may occur, perhaps not 
so much through accidents in wiring as 
through failure by one of the switches to 
make a good contact. The barrel switch 
should be checked over carefully to see that 
proper contact is being made at all the 
points where the blades should come to- 
gether in the three positions. It will very 
likely be found that in the process of fitting 
to the panel and soldering the connections 


E 


Ps | с 5% жалын | 
107 


Fig. 8. Details for the terminal strip ; A, drill |" dia. countersunk for No. 4 wood screws ; B, drill у," dia. 


that a blade may become slightly bent, so 


‘that when the under blade is pressed towards 


it, it just fails to make contact. A very 
slight bending inwards of the outer blade 
from close to its base will make the necessary 
correction and it must be noted that this 
bending will have to be very slight, otherwise 
the two blades make permanent contact 
and do not separate where they should. 
After the present set was assembled, two 
of the blades were found to require adjust- 
ment in this way, and the failure to make 
contact was а fault at first rather difh- 
cult to trace. The set shown in the photo- 
graph does not indicate апу engraving 
on the front panel, but if it is desired, this 
can be done by sending away the panel after 
drilling with the positions апа lettering 
for engraving marked. With the arrange- 
ments of the leads of this set it is possible 
to remove the panel їгот #ће set even after 
the wiring has been done without interfering 
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greatly with the connections, and no soldered 
joints need be undone, as the only points 
where leads actually go to components on the 
panel are where terminal tags can be 
employed. 

In trying out the receiver it will be found 
that the tuning is distinctly sharp and the 
settings of the two dials run approxi- 
mately together so that when once the scale 
settings of the anode variometer have been 
ascertained for various stations on the three 
ranges, there should be no difficulty in picking 
up these stations as required, because the 
setting of the aerial variometer will be within 
a few degrees of the same reading as the 
anode variometer. | 


It will probably be found when testing out 
the set, that whilst spark and telephony 
stations come in well, the set does not quite 
oscillate even when the two variometers are 
in tune. Whether it will oscillate slightly or 
not depends largely on how the individual 
constructor has arranged the wiring and this 
is why it has been left until now to make the 
final adjustment which will give com- 
paratively uniform oscillation if required 
over the wavelength range. Although the 
tendency to oscillate will naturally decrease 


THE WIRELESS WORLD AND RADIO REVIEW DECEMBER 24, 1924 


with longer wavelength range, it is never- 
theless possible in practice to get sufficient 
reaction to receive continuous wave stations 
and to stimulate amplification by the inclusion 
of a fixed condenser between the anode and 
grid leads of the first valve. As I have 
mentioned already, the necessity for this 
capacity coupling to produce reaction effects 
will depend on the arrangement of the wiring 
to a certain extent and therefore it is well 
to have some means of introducing this 
capacity which can be conveniently increased 
until the requisite value is obtained. 
The simplest method of doing this is 
to take two pieces of well insulated 
copper wire about 4ins. long and solder 


Dimensions for building the cabinet. 


one each to the leads coming from the 
plate and grid of the valve holder of 
the first valve. Then take the two leads and 
twist them together, when the capacity 
between the leads will provide the condenser 
required. The ends will, of course, be left 
free and the two leads will be wound up 
until it is found by experiment that the set 
oscillates sufficiently to receive C.W. stations 
on all three ranges. Once found, no further 
alteration need be made and this condenser 
value can be left permanently. 
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. WAVEMETERS 


By L. B. Turner, M.A., M.LE.E. 


(Continued from page 386 of previous issue.) 


(5) WAVELENGTH STANDARDS. 


E have seen in the last section 

that the triode oscillator offers 

facilities which render it an 

indispensable instrument for 
wavelength measurements. Is it, then, 
feasible to construct triode oscillators accu- 
rately calibrated for wavelength so that they 
can be kept as standards? As far as ordinary 
convenient practice is concerned, I think the 
answer can only be no. The calibration is 
so liable to be upset by replacement of the 
triode, or change of battery voltage, that it 
is most undesirable to rely on such an 
oscillator as an accurate standard. The 
proper course is to provide a series of wave- 
length standards from which the oscillator 
can be checked or connected at any time 
when it is required for use as an accurate 
wavemeter. We have seen that, thanks to 
the available harmonics, the standards need 
not cover a wide range. 

The most obvious form of such a standard 
is a robust invariable inductance coil of low 
resistance joined by leads of constant or 
negligible inductance and capacity to an 
invariable condenser. The latter is prefer- 
ably a good mica condenser, sealed solid into 
a box with wax; and, where the wavelength 
is very short, it is a good plan to seal the 
whole—condenser, coil and connections—in 
a block of wax. Constancy is then assured, 
even if the instrument is subject to the 
ravages of the inquisitive fiend with a 
screwdriver. An example of this construc- 
tion is shown in Fig. то. Two wavelengths, 
nominally 50 and 45 metres, were by this 
instrument fixed for the factory adjustment 
of the circuits of a fixed-tune portable 
military telephone outfit. At that time 
the official standard wavemeter was 
undergoing corrections, at these short 
waves, about once a week, and it was 
necessary to take a firm line and say that, 


as far as the British Army and this telephone 


set are concerned, this is “ 50 metres " and 
ever more shall be so. І 

It is clearly best in principle that the 
standard L C circuit should have no exciting 
or detecting apparatus attached to it. In 
the example shown a crystal detector was 
provided as part of the standard, but care 
was taken to employ such a large C and a 
small L that the detector could produce no 
appreciable effect? on the wavelength. 


Fig. 10. 


Superior to a crystal detector with telephone 
or galvanometer is that beneficent instru- 
ment, a Moullin Н.Е. voltmeter* ; but by 
using the well-known click phenomenon, 
resonance between oscillator and standard 
may be observed by a telephone connected 
to the oscillator without any conductive 
connection to the standard at all. 


(6) PoINTS IN THE DESIGN OF AN EvERY- 
Day WAVEMETER. 

For many purposes a simple wavemeter, 
with a crystal detector for use with telephone 
or galvanometer when receiving, and with 
buzzer excitation for transmitting, is a great 
convenience. It may not be very precise, 
but it can be constant ; it has no harmonics 
(which are a nuisance once calibration is 


* Journal I.E.E., February, 1923, | 
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done), and it uses no H.T. or filament 
battery. 

Apart from obviously necessary qualities 
in a measuring instrument, such as mechanical 
soundness in the moving parts (condenser or 
coil), a satisfactory design may take various 
shapes, provided always that the following 
conditions are met : 

(а) The buzzer must not be unsteady, for 

this drives the user mad. 

(b The buzzer must not show any trace 
of spark at the contact, for this leads 
to (а), and spoils the Н.Е. oscillation. 

(c) The buzzer current must not pass 
through the coupling coil, for this 
shocks the circuit under test into its 
own natural oscillation, whatever the 

| wavemeter setting. 

(4) The coupling must not change with 
change of wavelength setting, for we 
wish to impress or receive an e.m.f. 
constant in magnitude while variable 
in frequency. 

(e) The calibration must not be subject 
to upset from capacity effects from the 
hands, or from adjustments of the 
crystal detector. 

(f) There should be good overlap between 
successive ranges. 

(g The decrements should be fairly low 
at all wavelengths. 

(Л) A sensitive indicator (telephone) should 
be provided for, even if other indicators, 
such as the ingenious Townsend lamp, 
are also available. 

(t) Preferably, the buzzer should Бе 
accessible, and not very noisy, and its 
battery should be easily replaced. 

Most of these conditions, and the manners 
of meeting them, will be fairly obvious to 
you, but I may enlarge a little on two of 
them. I assume that the buzzer is used in 
the usual way after the manner of Fig. 11. 
The buzzer opens when a current J is flowing 
in L; and if the break is sudden and 
complete an oscillation of initial energy 
4 LI? is set up in LC. The buzzer magnet 
must obviously be adequately shunted with 
resistance or condenser S to delay the fall 
of magnet current when the break occurs ; 
and clearly the smaller the part of J which 
flows round the magnet, and the larger the 
part in S, the better. 

But control of the P.D. across the magnet 
winding is not sufficient to prevent sparking. 
Even when, аб in Fig. іі, the buzzer 
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inductance is completely shunted by the 
condenser, the quantity 1 Na must not be 


too great; otherwise sparking is bound to 
occur. In wavemeters where a single vari- 
able condenser C is used with several values 
of L for the several ranges, this trouble is 
often met at the longer waves. This is one 
point in favour of variable L and fixed C. 


С C 


BUZZER 


Fig. 11. Fig. 12. 


In Fig. іі condition (с) is violated, for 
coupling can be made only to the coil 
carrying the buzzer current. If, however, 
we change to Fig. 12, sparkless working. 
becomes an impossibility. Sudden buzzer 
break would require sudden growth of 
current in L,, and an indefinitely large P.D. 
would be produced across L,. There аге 
two alternatives, shown in Figs. 13 and 14. 
Each of these is theoretically sound; but 


BUZZER 


BUZZER 


Fig. 13. Fig. 14. 


Fig. 13 is inconvenient if a fixed condenser 
is used, and in Fig. 14 two frequencies occur. 
Provided, however, that (С.Г, < < 
C, (Li + La) the oscillation of the higher 
frequency will be so much higher and so 
feeble as to be inappreciable. Such con- 
siderations are no merely academic question, 
as is shown by the fact that visible sparking 
may be observed when a buzzer breaks a 
current of 0:2 ampere or so through an 
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unshunted inductance of only some 20 micro- 
henries. And as long as the buzzer contacts 
remain bridged by the arc, any oscillation in 
the L C circuit is desperately damped by the 
resistance shunt thereby provided across L. 

Fig. 14 is an attractive arrangement, with 
С, a series of fixed mica condensers, L, а 
variable inductance of ‚Ше variometer type, 
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range. Hence if J is the initial value of the 
oscillatory current, and if we neglect the 
change of resistance as L, is varied in tuning, 


Jo УТ; 
«if Ly << Ly 


Hence the e.m.f. impressed in the circuit 


Fig. 15. 


L, a small movable coupling coil, and С, a 
small capacity, such as that between the 
conductors of a short piece of flexible cord 
leading to L,. The buzzer excites the same 
coil, with energy $ Г, I? per break, on every 


under test coupled with L,, being proportional 
to n I, is constant as L, is varied. This is 
the correct condition for detecting resonance 
by the occurrence of maximum current ; 
it does not obtain in wavemeters where L is 
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fixed and C varied—an error which, however, 
becomes serious only if the decrement is high. 

I have here (Fig. 15) a wavemeter cons- 
tructed оп these lines. I do not proffer it as an 
instrument of any outstanding virtue, but as 
an example to stimulate discussion and criti- 
cism. It has five ranges covering wavelengths 
of I00— 3,200 metres, and its electrical dimen- 
sions are given in Fig. 16 and Table 3. 
For reception a carborundum rectifier is 
fitted. This does not appreciably increase 
the decrement of the circuit ; although when 
silicon was used the decrement was greatly 
increased. For sending there is а buzzer, 
whose shunt is a small lamp. The two coils 
of the variable inductance—an “ Igranic ” 


variometer—are connected in parallel; and, . 


being wound in opposite directions, give a 
minimum self-capacity at the position of 
minimum inductance. The wavelength- 
degree curves with this ball-form of vario- 
meter are fairly straight over the whole 
scale. The measurements quoted in Table 3 
have been made at 20 degs., 9o degs. and 
160 degs. on the scale. 


TABLE 3. 
"n np Е 
1/2 3 4 | 
À at 20° .. | 102 | 185 363 | 725 | 1,470 
^ at 160° 257 


455 900 1,720 3,550 

Receiving decre- | -08 | :08 -09  -07 | ‘ll 
ment at 20° 

Receiving decre- | -03 
ment at 160° 


Sending decre- 4 34 45 -12 -09 
ment at 90° 


I am particularly interested in—and, I may 
add, disappointed by—the sending decre- 
ments. I have not seen other measurements 
of the decrements of buzzer-excited oscilla- 
tions, and should be glad to hear of any in the 
discussion. The rise of decrement due to the 
buzzer is very marked at the shorter waves. 
I do not think it is due to sparking at the 
buzzer contact; firstly because none is 
visible ; and secondly because, in a test on 
range 2, replacement of the 100 lamp 
shunt across the buzzer magnet by a 400 
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shunt made no perceptible change in the 
decrement. I think the rise must indicate 
that there is. ап appreciable epoch of poor 
conductance across the junction after 
mechanical separation has begun, but 15 
incomplete. We must bear in mind that 
with short waves the oscillation is all over 
in an extremely short time—say in about 
4 micro-seconds in Range 1 and 500 micro- 
seconds in Range 5. Any, even very brief, 
transition epoch of poor conductance inter- 
vening between sensibly perfect short circuit 
and complete break is therefore to be feared. 


TO 1304 COUPLING 
5000002 oon 
(9 
PLEX 
“000006 ме 
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In conclusion, I feel that a word almost of 
apology is called for. I have been wearying 
you with talk which, you may have felt, 
would have suited your grandfathers—talk 
of buzzers and crystals. In my own mind 
recollections have been awakened of the time 
when the buzzer was a necessary and 
exasperating instrument for laboratory 
measurements ; recollections 

“ Of old unhappy far-off things, 
And battles long ago,”’ 
which I had supposed abolished from my 


“Ше by the happy triode of to-day. But 1 


do think that in the domestic wavemeter 
there is still a field for the buzzer and the 
crystal; and I thank you for patiently 
hearing me speak of them at the end of a 
rather lengthy paper. 


( The ensuing discussion will be included in a subsequent issue.) . 


- 
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PATENTS 


AND 


A Method of Winding Mult!-Layer Coils. 

The method of winding a multi-layer 
tuning coi] described in Patent No. 216,084 
may be gathered from Fig. 1. 


Fig. 1. 


A multi-layer coil. 


A former consisting of а disc of wood (т) 
has an odd number of pins (2) arranged on 
its surface, the pins in one row being opposite 
the spaces of the pins in the next row. The 
number of pins, their length, and the 
distances between them will vary according 
to the thickness of the layers to be wound. 

In forming a flat coil, the first layer of wire 
starts from one terminal (3), and is laid 
round in a zig-zag path between the pegs, 
and terminates at contact 4. А second layer 
may start from contact 5, following the 
path of the first layer, and ending at another 
contact, mounted on a strip of insulating 
material (6). A number of layers, according 
to the number of rows of pegs employed, 
may be wound. When the winding is 
completed, the pegs may be withdrawn. 

To support the winding a disc of insulating 
material, such as treated cardboard, may be 
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placed on each side of the coil, and the wind- 
ing secured to the discs by thread. 

Various combinations of the coils may be 
employed, and it is not necessary that the 
wire of the coil be laid regularly along the 
pegs in the manner illustrated in the figure. 


A Filter Circuit: 

When interference due to atmospherics, 
spark signals, etc., isexperienced, considerable 
relief may usually be obtained by connecting 
a suitably arranged filter circuit (or “ wave- 
trap ”) in the aerial or other tuned circuit. 

The filter circuit usually comprises a 
condenser and inductance, the condenser 
generally being of the adjustable type. 
Patent No. 217,601 discloses a simple scheme 
for reducing interference, which consists in 
connecting between the aerial and earth an 
arrangement of condensers. 

The connections of Fig. 2 are those of 
an ordinary receiver, having an aerial A, 
tuning coil L, condenser C, and earth F. 


Pu 


Figs. 2and 3. Showing a simple filter circuit 
connected to a receiver. 


Fig. 3 shows the invention. Between the 
aerial and earth a condenser C, is connected, 
which preferably has a capacity of two or 
more times that of the aerial, and a con- 
denser F is connected in one of the wires, 
D, connected to the receiver. 

The condensers may, of course, be built 
in the receiver, or form a separate attachment, 
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Bradford Corporation proposes to issue licences 
for wireless aerials across streets at a charge of 
2s. 6d. each. 

* * * * 

Arguing that wireless listeners have not con- 
tributed their financial share to the support of the 
game, Mr. Tex Rickard has decided to forbid 
the broadcasting of boxing matches promoted by 
him. 

i * * * * 

A radio society has, we understand, been formed 

at Southall, Middlesex. 


* * * * 


A microphone has been installed on the White 
Star liner ''Cedrie" for broadcasting the ship's 
orchestral concerts to the third-class quarters. 

$ * $ * 


A report of a banquet to Mr. Owen Young in 
New York on December llth, was published in 
the Johannesburg Star on the following day. The 
speeches were broadcast and picked up in Johannes- 
burg. 

* * * * 


GOOD WORK WITH А T.V.T. UNIT. 


Mr. D. B. Knock (6 XG) reports that, using ап 
ex-Government T.V.T. unit for H.T. supply with 
a Phillips 5-watt valve, he is able to maintain 


reliable communication over a distance of 1,000” 


kilometres. Among the stations recently worked 
under the above conditions are Finnish 3 NB 
(at 7.30 a.m., in daylight); Italian 1 ЕТК, 
owned by Countess Elena Thaon di Revel Florence, 
and at the time of communication operated by 
Signor Giulio Salom; also Danish 7 ZM, and 
Swedish SMZV and SMZN. In each case 6 XG's 
signal strength was given as comfortably readable. 
Mr. Knock would be glad to know whether any 
other readers have effected greater distances with 
а T.V.T. unit. . 


CHRISTIANIA EXPERIMENTAL BROAD- 
CASTING STATION. 


The installation of a temporary broadcasting 
station at Christiania is reported to us by an 
English reader in Norway. The power of the 
station is understood to be at present 4 kW., and the 
wavelength varies between 440 and 500 metres. 
Experimental transmissions take place daily from 
7.30 until about 10 p.m. (G.M.T.). 

From the same source we learn that a Norwegian 
broadcasting company is in course of formation, 
modelled on the lines of the B.B.C., but with & 
maximum capital of 350,000 kroner. As soon as 
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arrangements are complete, a Marconi 
transmitter will be erected in Christiania. 


RADIO AND U.S. BUDGET ALLOWANCE. 

An idea of the growth of wireless activity in the 
United States can be gained from the general 
belief that Secretary Hoover, in presenting next 
year’s Budget before Congress, will ask for a larger 
appropriation for the Radio Section of the Depart- 
ment of Commerce. The prospective allowance of 
215,238 dollars, which is an increase of 10,000 
dollars over the present year, is deemed insufficient 
for the work of the Section. 


TETRAZZINIS CHRISTMAS PROGRAMME. 


The Italian agent of Burndept, Ltd., calls 
attention to a very interesting programme which 
wil be broadcast from the Rome station on 
Christmas Day. 

Madame Luisa Tetrazzini, the famous prima 
donna, assisted by Signor Ugo Donarelli, will. sing 
the Mad Scene, from “ Othello”’ (Verdi) and 
“La Ci Darem La Mano,” from “ Don Giovanni ” 
(Mozart). 

For the benefit of British listeners, Madame 
Tetrazzini will sing certain items in English, 
including “ The Last Rose of Summer ” and “‘ Some- 
where a Voice is Calling." E 

Owners of efficient receivers should certainly 
try to pick up this concert, which will commence 
at 8.30 p.m. (G.M.T.). The wavelength of the 
station is 425 metres. 


NEW ZEALAND BROADCASTING. 


An unfortunate occurrence marred the inaugura 
transmission from the new broadcasting station 
at Wellington, N.Z., at the end of October, writes 
Mr. H. Ninnis. A locally constructed transmitter 
was used, with a power of 500 watts, and after 
broadcasting had been carried on for ten minutes 
the filter circuit blew out, putting an end to the 
performance for that day. 
` The present transmissions are stated to be good, 
but it is felt that improvements would be effected 
with the use of a more suitable microphone. . 

The amateur regulations at present in force in 
New Zealand forbid the use of reaction on the 
aerial circuit, but in spite of this, “ howling " is 
very prevalent and the broadcast programmes are 
considerably interfered with. 


AERIALS AND BIRD, CASUALTIES. 


Pigeon societies and organisations for the pre- 
servation of bird life have made an appeal to the 
Postmaster-General for legislation to enforce the use 
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of corks on aerials. It is stated that, despite their 
keenness of vision, birds frequently cannot see the 
wires until too late, and are either killed or badly 
injured. А naturalist expresses the opinion that 
a cork placed every two yards along an aerial is 
quite sufficient. 

It is unlikely that legislation of this kind would 
be introduced by the Post Office in the immediate 
future, in view of the fact that the same reproach 
can be levelled at that department in respect of 
open telegraph wires. As these wires, besides being 
more plentiful than aerials, are stretched to a far 
greater tautness, their toll of bird life must be 
correspondingly heavier. 


TELEPHONY TESTS FROM ss. “ LEVIATHAN.” 


Apropos of the note in our issue of December 3rd 
regarding Mr. E. A. Richardson’s reception of 
telephony from ss. “ Leviathan," Мг. Е. Н. Lindsay, 
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Comstook, of East Hartford. The Danish trans- 
mitter sant tho following message : “ Greetings 
from the first Danish amateur across." Mr. Hiram 
Percy Maxim, President of the A RRL. replied, 
through Mr. Comstock, “ Sincere congratulations. 
Hope that we communicate often.”’ 


BURNDEPT CHAIRMAN'S GIFT. 


Readers may be interested to learn that Mr. 
Geoffrey E. Duveen, whose gift of £50,000 to the 
University College Hoepital recently roused con- 
siderable public attention, is the chairman, and 
one of the founders, of Messrs. Burndept, Ltd., 
the well-known wireless firm. 

This munificent gift is for the purpose of rebuilding 
the Ear Hospital, a scheme which the donor is 
carrying out in memory of his father, the late 
Mr. Henry J. Duveen. 


Mr. J. L. Bard, the inventor of a very promising system of television, photographed with his apparatus. 
An earlier form of the device was described in “ The Wireless World and Radio Review" of May "th, 1924. 


of Belfast, suggests that the vessel was not at the 
time in the neighbourhood of Cuba as stated. The 
“ Leviathan " left Southampton for New York on 
November 25th (five days later), and could not 
poesibly have come from the Gulf of Mexico in 
that time. 

Mr. Lindsay states that he picked up telephony 
from the vessel at 12.30 a.m. on November 26th, 
when her position was given as 750 miles off 
Cherbourg, westward bound. 

Letters of corroboration have also reached us 
from Mr. 8. T. Clark, of West Hartlepool, and 
Captain Fletcher, of Godalming. 


DENMARK-AMERICA TWO-WAY 
COMMUNICATION. 


The American Radio Relay League reports that a 
Danish amateur was recently worked by Mr. D. С. 8. 


ANNUAL EXHIBITION OF PHYSICAL AND 
OPTICAL SOCIETIES. 

The Annual Exhibition of the Physical Society 
of London and the Optical Society, which is to be 
held on Wednesday and Thursday, January 7th 
and 8th, 1925, at the Imperial College of Science 
and Technology, Imperial Institute Road, South 
Kensington, will be open in the afternoon (from 
3 to 6 p.m.) and in the evening (from 7 to 10 p.m.). 

Among the lecturers will be Mr. C. F. Elwell, 
В.А. M.LE.E., who will give а lecture, with 
demonstration, on ‘Talking Motion Pictures,” 
at 8 p.m. on January 7th, and at 4 p.m. on 
January 8th. More than 50 firms are exhibiting 
scientific apparatus, and a number of experimental] 
demonstrations have been arranged. 

We understand that invitations have been given 
to the Institution of Electrical Engineers, the - 
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Institution of Mechanical Engineers, the Chemical 
Society, the Radio Society of Great Britain, the 
Rontgen Society and the Faraday Society. 

Admission in all cases will be by ticket only, and 
members of the societies mentioned should apply 
to the Secretary of the Society to which they 
belong. Others interested should apply direct to 
Prof. A. O. Rankine, Hon. Secretary of the Physical 
Society, Imperial College of Science and Technology, 
South Kensington, S.W.7. 


AMERICAN RECEPTION AT 8 p.m. 


An interesting experience of the evening reception 
of what was probably an American amateur is 
reported by Mr. N. A. Champness, of Acton, 
London. On December 6th, at 8 o'clock (G.M.T.), 
on the evening in question, our correspondent 
heard the call '*2GFul1 ANA," оп а wave- 
length between 50-55 metres. If this transmission 
is confirmed à new record seems to have been 
established for early evening transatlantic work 
A single-valve receiver was used 


A GRATIFYING REPORT. 


Remarkable reception of his signals by a German 
amateur is reported by Mr. Leonard H. Crowther 
(С 2 LH), of Sheffield. According to the French 
Journal des 8, signals from 2 LH were heard by an 
amateur in Charlottenburg, Germany, with an 
indoor aerial 4 metres long, and а two-valve 
receiver (o-v-1). At the time of the transmission 
in question 2LH's input was approximately 
8 watts, with an aerial ammeter reading of 
0-18 amperes. 


A WIRELESS COMPETITION. 

A competition open to amateur constructors 
has been organised in aid of Chesterfield local 
charities by Messrs. The Creswick Dixon Electric Co., 
of Bodega Chambers, High Street, Sheffield. Prizes 
to the value of £37 10s. are being offered for the 
best amateur construction of four, three, two and 
single-valve sets. The competition closes on 
January 3lst, 1925. Particulars regarding entrance 
fees can be obtained on application to the company 


CZECHO-SLOVAKIAN AMATEUR ACTIVITY. 

The last few months have seen great advances 
in the progress of radio in Czecho Slovakia. А 
powerful commercial station has been established 
at Podebrady, estimated to have an effective 
range of over two thousand miles. Two slightly less 
powerful stations have been erected at Bratislava 
and Kosire respectively. 

The Government has adopted an encouraging 
attitude towards the wireless amateur and large 
numbers of radio clubs have recently been formed. 
The retail sales of experimental wireless equipment 
and broadcast receivers are stated to be mounting 
rapidly. 

Coincident with the holding of a special radio 
exhibition at Prague from March 22nd to 29th 
1925, an amateurs’ conference will be held in the 
city, and it is hoped that many Americans who will 
be attending the amateur conference in Paris will 
also attend the Prague event. 


2 ХМ. 

Mr. W. S. Ritchie, Hon. Secretary of the Downside School 
Wireless Society, Stratton-on-the-Fosse, near Bath, advises us 
that the call sign 2JB no longer belongs to the Society’s station. 
The present call signs are 2 XM 2 XN, and reports of reception are 
always welceme. 
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Newcastle-on-Tyne (all Morse, below 150 metres). 

French: 8 AG, 8A 8 AT, 8 AU, 8 BF, 8 BU, 8 CN, 8 FI, 
8GL 8GN, 8GO, 8GVV, 8JB, SPA, 8PB, 8RG, SRV, 888, 
8 88C, 8 VV, 8 XH, 8 ХЕ, 8 ЕМ, 8 ЕЈ. Belgian: 4 ALS, 
4 08, 4C2. Dutch: 0GC, 0 МІ, 0 ОХ, 0 RE. 
7 ЕС, 7ZM. American: 1JXH, 5 MET 
9 BR. Miscellaneous: P 2 JF, 3 EAR, FN 


eak British: 9 CG, 
: BMZV, Бі 
MB, 388, 3 Z8, 10 EZ. Swiss: 


3 
Luxembourg : ОАА, 1JW. Canadian: 1 AR, 1 ОМ. American 
1AAU, 1 АЈА, LAUR, 1 AW, 1AWW, 1 BDH, 1BGQ, 1 ВІР, 
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Drawn by the Canadian amateur, 1 DD, 
this cartoon symbolises American astonish- 
ment at the irrepressible efforts of the 
British and New Zealand tranemiitters. 
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CORRESPONDENCE 


The Best Crystal Circuit, 
To the Editor of THe WiRELESS WORLD AND 
Каро REVIEW. 

Srr,—I have concluded a prolonged period of 
experimental work with гуна! rectifiers with the 
object of determining the circuit yielding the best 
results. I find an arrangement similar to that 
suggested in The Wireless World and Radio Review 
of April 20th, 1924: (''What is the best circuit 
for crystal reception ?") the most efficient of all 
І have wired-up. 

It consists of 22 turns of No. 20 bare wire wound 
over six grooved ebonite strips spaced round the 
circumference of two wood discs one foot in dia- 
meter. The crystal із mounted on the top of one 
of the discs with the aerial and telephone terminals. 
The earth terminal is on the other disc. Connections 
from aerial and crystal terminals to coil are made 
by short pieces of flex to which small spring clips 
are soldered. Aerial and earth are first-class ; 
twin wires 90 feet over all. Aerial clip is best on 
the eighth turn and the crystal on third. 

Position of aerial clip is important; very little 
difference is observable when the crystal clip is 
varied. A two-valve note magnifier attached to 
this arrangement gives a volume of sound on 2 LO 
much too powerful for a large-sized room. 

The coil arrangement is bulky as it stands but 
a little ingenuity could easily hide this and make 
it presentable for use in a living-room. 

Short pieces of wood should be fastened to the 
bottom disc so that the coil may stand firmly. 

I recommend this circuit to those who want 
really good crystal reception. | 

Е. J. Bray. 
Finchley, London, N.3. 


Remarkable Transatlantic Reception. 


To the Editor of THE WIRELESS WORLD AND 
Ravio Review. 

Зів,--Віпсе the publication in your issue of 
October 15th of a letter from Mr. D. B. Knock 
(6 XQ), in which he tells of the reception of KDKA 
on about 65 m. at my station, I have had so many 
letters and enquiries relating to it, that I feel I 
must write to you to clear up one or two pointe. 
For some time Mr. Dootson (5 KL) of Bolton and 
myself have been experimenting with short wave 
tuners, and the tuner in use on that particular 
night was one that had been made up—with slight 
modifications—by Мг. Dooteon from an article 
published in Q.S.T. and had been sent to me 
to test. In this test I was kindly assisted by Mr. 
Knock, who at that time was staying with me. 

There is one particular point in the letter from 
Mr. Knock relating to my aerial which I hope you 
will correct, as this discrepancy has been pointed 
out to me several times. The aerial is supported 
at the lead-in end by a 70 ft. steel mast, the actual 
height there being 68 ft., and at the far end the 
height is about 46 ft. 

Е. Н. WirpiNa (6 KB) 
Porto Rico Broadcasting. 


To the Editor of THe WIRELESS WORLD AND 
ADIO REVIEW. 


бін,--Іп regard to my reception of station 
WEKAQ, San Juan, Porto Rico, West Indies, on 


the occasion of the Madrid testa (28th September 
1924), I have received confirmation of this in & 
letter dated Porto Rico, October 21st. I shall 
quote some parts of the letter which may prove 
of interest to readers. 

** Our station is erected in the centre of the City 
of San Juan, Porto Rico, the Island of Enchantment, 
and its distance records are British Columbia in 
Canada and Scotland 1n Great Britain. 

“ Its equipment consists of a Western Electric 
500 watt installation. The Radio Corporation of 
Porto Rico is affiliated with the International 
Telephone and Telegraph Corporation of New 
York, as is our sister station PWX of the Cuban 
Telephone Company at Havana, Cuba. 

“ At the present time we are broadcasting every 
Tuesday and Thursday from 9 to 10.30 p.m., and 
Wednesday from 8 to 9 p.m., Porto Rico time 
(four hours behind G.M.T.). 
Inverness. Jas. MacInrosxH. 


Daylight Reception of U.S. Amateurs. 


To the Editor of Тнв WIRELESS WORLD AND 
Rapiro Review. 

Srr,—In the early morning hours of Sunday, 
November 23rd, I heard the American amateur 
ІРІ, sending “CQulPL” оп а wave of 
approximately 80 metres, and continued to receive 
him again at intervals until 9.45 a.m. 

It is a definite fact that I heard him at a quarter 
to ten in the morning, and although his signals 
were weak they were distinctly readable. 

Is this a record for the late morning reception of 
Americans ? If not, what is the latest hour at 
which they have been heard ? 

E. KuNzLE. 

Birmingham. 


Thermoelectric L.T. and H.T. Supply. 


To the Editor of THE WIRELESS WORLD AND 
Rapio Review. 

SrR&,—You mention in your issue of November 
26th a thermoelectric device designed for the purpose 
of supplying filament and plate current, giving 
various details mostly in its favour. 

You do not, however, mention the worst and most 
notorious failing of all types of thermopile— 
inefficiency. In order to expend about 0:54 watte of 
energy іп the filament of three 3 v. “06 valves, you ` 
must use a heater consuming 600 or 600 watts. 
Unless you are in possession of heat otherwise 
going to waste it can never “ pay ” to use a thermo- 
pile, as the heat conduction of the elements takes 
so much more power to useless waste than you get 
back from the electric effect. 

It is only fair to your readers to point this out, 
as it is cheaper to use dry batteries that cost 
4s. 6d. to replace every three months than to pay 
ljd. per hour for heating current in the thermo- 
former. 

Incidentally, it is highly unlikely that: the 
thermoformer would do for anything but a dull 
emitter valve owing to the high specific resistance 
of metals giving a large thermoelectric effect with 
each other. 

I. A. J. Durr, B.A. 

Golders Green, London, N.W. 


D 


428 THE WIRELESS WORLD AND RADIO REVIEW ЮОкокмвкв 24, 1924 


The Annual General Meeting of the Croydon 
Wireless and Physical Society, held on December 9th, 
revealed the society's strong financial position and 
its excellent prospects during the coming months. 
The President of the Society is Mr. W. Thompson, 
М.А., В.8.С., and, included among the Vice- 
Presidents, are Major J. Erskine Murray, D.Sc., 
F.R.S.E., and Mr. G. F. Mansbridge, М.І.Е.Е. 


* * * $ 


A novel evening was spent by members of the 
North Middlesex Wireless Club on November 28th, 
when Mr. J. S. Wilson lectured on “ Scientific and 
Other Curiosities.” The paper was unique in that 
the word “ wirelees ” was scarcely mentioned. 

Ф Ф Ф Ф 


А masterly talk on “ Broadcasting " was given 
before the Borough of Tynemouth Radio Society 
on Thursday, November 27th, by Mr. E. Lynch 
Odhams, the station director at 5 NO. After an 
instructive description of the present arrangements 
at the Newcastle broadcasting station, Mr. Odhams 
geve particulars of the improvementa to be effected 
in the near future. 

In the course of his talk the speaker congratulated 
the Society on ita efforts to reduce interference from 
“ howling.” 

Ф e * 

The East Grinstead and District Radio Society 
held its first ordinary meeting at “ Radio Hall," 
London Road, on Thursday, November 27th, 
when over 40 members and friends were present. 
The feature of the evening was a talk on ‘‘ Wireless 
Valves,” by Mr. J. B. Price, M.LE.E., who 
illustrated his instructive discourse with demon- 
strations and blackboard diagrams. 

Ф Ф Ф $ 


One of the youngest wireless societies is that at 
- Englefield Green, near Egham. Although member- 
ship is at present small, there are indications that 
this will increase in the near future. At a recent 
meeting, held at the “ Barley Mow,” Mr. Holford 
gave instructive hints on purity іп broadcast 
reception. On December 17th Mr. Grant lectured 
on ' Component Parte—Doubtful and Otherwise.” 


* * Ф * 


Unusual interest has marked the recent activities 
of the Woolwich Radio Society. Subjects dealt 
with in lectures and demonstrations have included 
" Home Made Loud Speakers," by Captain Hughes, 
and ^' Remote Control of Wireless Receivers," by 
Mr. Smith. A lecture entitled '* Food for Thought ” 
was given on November 26th by Mr. Bartle, who 
put the question, “ Are we really making progress 
in wireless matters !" The speaker contended 
that in many respects components of to-day were 


inferior to those of five years ago, and a keen and 
long discussion ensured. 
Ф Ф Ф Ф 


The second of a series of elementary talks оп 
“ Magnetism and Electricity’? was given by 
Mr. Usher before the Tottenham Wireless Society 
on November 26th. Mr. Usher dealt with the 
electron theory, conductors and insulators, and 
Ohm's law. A number of interesting experiments 
accompanied the lecture. 


% * Ф . * 


Some novel switches, suitable for reflex work, 
and comparative testa were shown at the Beckenham 
and District Radio Society’s meeting оп 
December 4th. Many modifications and improve- 
ments were shown on the blackboard. 

* * * * 


An instructive paper on “ Accumulators " was 
read by Mr. G. P. Cosway at a recent meeting of 
the Nuneaton Radio Society. In addition to 
providing useful information on the care of 
accumulators, the lecturer handed round samples 
of various plates for the inspection of his audience. 

* * * e - 


“ Tools and How to Use them," formed the subject 
of an informative lecture given recently by Mr. 
W. J. Poole before the Dorking and District Radio 
Society. Particular attention was given to the 
cutting out, trimming up, drilling and polishing 
of ebonite. A special series of talks on the theory 
of wireless reception has been organised for the 
benefit of members. The first talk will be given 
by Mr. L. F. Cooke. 


* * Ф Ф 


“А Glimpse into the World of a Millionth of a 
Millimetre," was the title of an absorbing lecture 
given to the Northampton and District Amateur 
Radio Society on December 8th. The lecturer, 
Mr. R. G. Turner, dealt with the ultimate division of 
matter and the wonderful possibilities of the 
release of atomic force. 


TYNEMOUTH RADIO SOCIETY. 


Owing to recent confusion as to his address, the 
Hon. Secretary of the Borough of Tynemouth Radio 
Society wishes it to be announced that all com- 
munications for the Society should be addressed to 
him at Y.M.C.A. Building, Bedford Street, North 
Shields. 


(Correspondence intended for Hon. Secretaries of 
Societies may be addressed c/o the Editor of 
this Journal.) 
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А FouR-ELECTRODE SINGLE VALVE 
REFLEX. 


уви readers have asked whether it is 
J possible to use а four-electrode valve in a reflex 
circuit, in such а manner that the valve is caused 
to perform the three functions of high frequency 
amplification, rectification and low frequency 
amplification simultaneously. 

This certainly is possible, and we illustrate below 
a suitable circuit. The inner grid of the valve 
functions in the same manner as the grid of the 
ordinary three-electrode valve. The outer grid 
performs exactly the same functions as the anode 
of an ordinary valve. The anode of this valve 
serves merely for rectification purposes and takes 
no part in amplification at either frequency, both 
frequencies of amplification taking place between 
the filament and outer grid, the electron emission 
being controlled by the potential of the inner grid 
in the usual manner. 


A reflex circuit for the four-electrode valve. 


Incoming signals are amplified at high frequency 
by means of the outer grid and high frequency 
transformer. High frequency impulses pass through 
the primary of the H.F. transformer and across 
the telephones by means of the 0-0005 “F condenser 
provided. These high frequency impulses are 
rectified between the filament and anode by suitable 
adjustment of the potentiometer, and then the 
resultant L.F. impulses pass through the 
Н.Е. transformer secondary, the L.F trans- 
former primary, and then through the inter- 


READERS PROBLEMS 


Readers desiring to consult the “ Wireless World” 
Information Dept. should make use of the coupon 
to be found in the advertisement pages. 


ЛЕТТТЕТЕІІТІТЕГІ” 


mediary of the transformer they reach the inner 
grid and are amplified at low frequency between the 
filament and outer grid, passing through the 
telephones in the usual manner. 

The low frequency transformer should be of low 
ratio, otherwise the set will be extremely unstable. 
The high frequency transformer is preferably of 
the plug-in aperiodic type in order to simplify 
tuning. The correct functioning of this circuit 
depends on a suitable adjustment of filament 
rheostat and potentiometer. By suitable adjust- 
ment of these, strong reaction can be obtained, and 
also oscillation, if the filament temperature is too 
high. 

The impression seems to have gained ground that 
the four-electrode valve is the product of the past 
few months, and that its only purpose is to eliminate 
the H.T. battery. This is quite incorrect, these 
valves having been in existence some considerable 
time. 


THE PROPAGATION OF WIRELESS WAVES. 


N connection with the night effect mentioned 

in а recent paper before the Radio Society of 
Great Britain by Mr. Barfield, a reader writes to 
suggest that the increase of signal strength at 
night time may be due to the fact that the ether 
is undisturbed by heat or light waves from the sun. 
He suggests the possibility that wireless waves 
may have greater difficulty in passing through the 
ether when it is disturbed by these short wave 
radiations. 

The study of wave motion in material media 
reveals the fact that the amplitude of the waves 
at a given distance from the source is unaffected 
by interference from other waves in the intervening 
distance. The instantaneous value of the amplitude 
at a given point may be reduced by interference 
from waves from another source, but at other 
points the amplitude will be increased by an equal 
amount. This principle holds good for all types 
of wave motion, and for mathematical proof the 
reader is referred to text-books on physics. It 
was pointed out in the original paper that no effect 
near the surface of the earth would account for the 
difference in signal strength experienced, and that 
the signal strength over short distances was 
unaffected. If the light waves in any way affected 
the propagation of wireless waves, the difference 
in signal strength could be detected over short as 
well as over long distances. 
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SWITCHING ARRANGEMENTS OF A THREE- 
VALVE SET. 


CORRESPONDENT has written to ask for a 

reliable three-valve circuit with simple control, 
to operate a loud speaker at good strength on a 
good outdoor aerial about 40 miles from London. 
He desires that the circuit be arranged so that by 
the movement of a simple switch the second L.F. 
amplifier is turned out, the loud speaker switched 
off, and the 'phones automatically connected in 
the anode of the second valve. He does not at 
any time wish for the 'phones to be connected in 
the anode circuit of the third valve, nor the loud 
speaker to be connected in the anode circuit of the 
second valve. 


It would certainly be possible to obtain & greater 
volume by connecting two “ R ” valves in parallel 
than could be obtained by using one valve only, 
but at the same time it must not be thought that 
equal results to the D.E.5 could be obtained from 
the point of view of freedom from distortion. The 
reason for this is that the length of the straight 
portion of the valve characteristic available is 
much greater than in the case of the “ R ” valves 
in parallel, so that & much greater amplitude can 
be applied to the grid of the valve without producing 
distortion. If, however, it is expressly desired to 
obtain greater volume without the use of power 
valves, this method of connecting " R " valves in 


parallel is greatly to be preferred to the adding of 


another stage of low frequency amplification, using 
“R” valves. 


I---*--—1 


A three-valve set for telephones or loud speaker. 


We illustrate such a circuit above. The aerial 
tuning condenser and the reaction coil are the only 
two controls; thus tuning is not difficult. It will 
be seen that the switch provided automatically 
turns out the filament of the third valve and 
places the telephones in the anode circuit of the 
second valve in place of the primary of the 
second transformer. The telephones and loud speaker 
are always operating after the same number of 
valves respectively, and no movement of the 
switch will alter them. 

This set should be quite suitable for the purpose 
desired, and should, in addition, be quite capable 
of receiving other B.B.C. and continental stations. 


CONNECTING “К” VALVES IN PARALLEL 
TO OBTAIN INCREASED VOLUME. 


READER writes to ask if it would be possible for 

him to gain increased volume and clarity from 
his loud speaker without going to the expense of 
purchasing a valve of the D.E.5 type, by connecting 
two “ R ” type valves in parallel in the last stage 
of his amplifier. 


LECLANCHE CELLS FoR H.T. 


READER asks whether it would be feesible 

to use a large number of wet leclanché cells, 
such as are used for electric bell work, as the 
source of H.T. supply to his four-valve set, in order 
to eliminate the necessity of constantly purchasing 
H.T. batteries. 

There is no reason at all why these cells should 
not be used for the purpose named, but, owing to 
their great bulk and weight, they could only be 
used in cases where the position of the set was 
absolutely permanent. Thirty of these cells 
connected in series would be the minimum number 
possible for supplying H.T. to ordinary types of 
receiving valves. There is no necessity for the size 
usually employed for bells to be purchased, a much 
smaller size being sufficient. 

The cells should preferably be placed in a box 
protected from dust, and should be emptied out 
and cleaned every four months, fresh sal-ammoniac 
solution being put in. We would point out, 
however, that H.T. batteries can now be p 
which will serve a four-valve set for many months 
without developing noises, and the cost of these 
H.T. batteries is less than half that of the leclanché 
battery. i 
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| COTTON, SILK 
/ AND ENAMEL 


- Covered 
німен " Wires 


ik dud кн а A Wound on 2, 4, 8, 16 oz. Reels. 

Lodo Josue a Wahane now installed a large new 
guarantee of enduring re- plant to cater for this Trade— 
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You will choose 
“ Tangent |" Coils because of 
their SELECTIVITY, Their 
LOW SELF-CAPACITY | 
ensures fine 
SELECTIVITY. 
Incidently there is no 
more efhcient coil on 
the market. Our 
motto 15-- 
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EFFICIENCY " 


4-VALVE ^ No Extras Whatever 
SET - 2 
“compere. 526:11:9 
Also made іп three and fourvalve models at equally keen 
Ask your Wireless Dealer for a Free Demonstration. 
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COMPETE SETS. 
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111 Coils (Nos. 25 to 500) 
67/- the set. 


Your dealer stocks them, 
accept none other. 
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RADIO TOPICS. 


By THE EDITOR. 


THE POST OFFICE AND 
RECEIVING LICENCES. 


OMMENCING from January rst, 

the Post Office is introducing certain 

changes in wireless licences for 

receiving. Instead of the different 
types of licences for receiving purposes which 
have been issued in the past, there will now 
be only one type of licence, and this will be 
obtainable from the Post Office on payment 
of Ios. per annum. 

The experimental receiving licence which 
hitherto has been issued from the General 
Post Office has been abandoned, whilst the 
B.B.C. licence issued at local post offices 
has also been superseded by the one general 
type of licence for receiving. The principal 
change involved is that the new licence does 
not make any stipulation with regard to the 
class of apparatus to be employed, whereas 
it will be remembered that the B.B.C. licence 
was conditional on the apparatus used being 
of British manufacture. The stipulation 
made in the past that constructors might not 
use any components that were not of British 
manufacture, and that B.B.C. licence holders 
must use British sets, was one which was 
made in the interest of the British wireless 
industry in order to give it the opportunity 
of establishing itself before it was brought 
into competition with foreign manufacturers. 
There is no doubt that at the time it was 
made, this concession to the British wireless 
industry was a very fair one, because it must 
be remembered that in the United States of 
America, in particular, broadcasting had 
existed for nearly two years before it was 
introduced in this country, and as a con- 
sequence manufacturers there were already 
organised, so that their output of wireless 
apparatus was large, and they could have 


flooded the market in this country long 
before the British manufacturers would have 
had time to get in themselves. 

The removal of the ban on the use of 
foreign apparatus is an indication that in 
the opinion of the Postmaster-General, 
sufficient time has now been allowed for the 
British wireless industry to establish itself, 
and that it should be in a position to compete 
with foreign imports. 

Just how far the industry may suffer as a 
result of the competition depends very largely 
upon the attitude which the public in this 
country may adopt towards foreign products. 
We believe that the public here is now 
sufficientlv well educated in wireless to 
appreciate apparatus and components on 
merits, and that they are not slow to 
recognise the properties of really efficient 
instruments. The net result, therefore, is 
likely to be keener competition in the pro- 
duction of really high-grade apparatus at 
reasonable prices, and in this direction we 
believe from our own observations that the 
British manufacturer has good reason to 
feel fairly secure. In the majority of cases 
the products which we have seen of manu- 
facturers abroad do not compare favourably 
with those of our own producers. 

There is no doubt that a considerable 
amount of foreign apparatus will find 
a ready sale in this country, if only 
on account of its novelty and the 
interest which the experimenter will 
find in trying out new components with 
which he has not previously had the oppor- 
tunity of familiarising himself, and in this 
connection we may mention that now that 
foreign components can be used legitimatcly, 
it will be our endeavour to make reference 
to such components as are of particular 
merit and available in this country. 
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Referring again to the fact that the Post 
Office will now issue only one kind of licence, 
we observe in particular that this indicates 
that the  Postmaster-General no longer 
recognises any distinction between the 
experimenter and the broadcast listener, 
in so far as receiving is concerned, and there- 
fore the only licence which can be regarded 
as applicable to the experimenter alone is 
the transmitting licence. 

This decision brings us more into line with 
the state of affairs in the United States of 
America. There, however, for receiving no 
licence is required and no annual payment 
is made. Licences need only be obtained 
where it is desired to transmit. 

Special reference is made under the new 
licensing regulations to portable receivers. 
It is stated that where a portable station 
is used, in addition to a fixed station, a 
second licence is necessary. It. would be 
interesting to know what attitude the Post 
Office would adopt towards those who may 
be in the habit of using more than one 
receiver in the same room or building in 
the course of experimental work. It is 
surely not intended that the regulations 
should require that an experimenter should 
purchase licences in proportion to the 
number of complete sets he owns, and may 
make use of in turn or collectively from 
time to time. 


THE B.B.C. AND CHRISTMAS 
PROGRAMMES. 


ROBABLY no two people would 
p» just the same idea as to what 

would constitute a suitable broadcast 
programme for Christmas time, yet we doubt 
whether this Christmas the British Broad- 
casting Company has come anywhere near 
meeting what the public might reasonably 
have expected at such a season. 

Those who paid sixpence for their Christ- 
mas number of the official organ of the 
B.B.C. and turned expectantly to the pages 
giving details of the programme arranged 
for Christmas, must have felt sadly dis- 
appointed at the prospects held out to them. 

To begin with, one would surely have been 
justified. in expecting some wireless enter- 


THE WIRELESS WORLD AND RADIO REVIEW DECEMBER 31, 1924 


tainment on Christmas Day at an earlier 
hour than seven in the evening. 

The British manufacturers who are the 
shareholders of the B.B.C. have devoted 
considerable energy to pushing their sets as 
Christmas presents, and have expended a 
great deal of money in advertising for the 
Christmas season. This has all been done 
with the object of inducing the public to 
purchase wireless sets as Christmas presents, 
and yet on Christmas Day it is necessary to 
wait until the evening before it is possible to 
give the new acquisitions a trial. Children, 
too, for whom Christmas season means so 
much more than to grown-ups, are many of 
them expected to be in bed by this hour, and 
one can imagine the disappointment which 
they feel at having had no opportunity of 
trying out the new present on Christmas Day. 

Disappointed with what is provided for 
Christmas Day, one naturally turned to the 
programme for Boxing Day to see what 
better fare was in store for that holiday, but 
only to feel the same disappointment that no 
special effort had been made to provide a 
programme suitable for the occasion. 

One might reasonably expect a  pro- 
gramme a little out of the ordinary, and 
specialised items would not be expected to 
make a general appeal on this day, and yet 
the programme shows that very little de- 
parture has been made from the general 
routine. 

There are two items in particular which 
seem unsuited to the day. These are both 
of such a character that they make an appeal 
to only a limited number of listeners.y We 
refer to the fortnightly bulletin of. the 
Ministry of Agriculture and the talk of, the 
B.B.C. music critic. One would have 
expected that these items could have been 
held over for another more suitable day. 
It is difficult to suppress the feeling that if it 
were not for the fact that broadcasting in 
this country is without competition that 
programmes for the Christmas holidays 
would have received more consideration, 
and have been compiled so as to make a 
more general appeal to the majority of 
listeners at that time. 

At the time of writing we still hope that 
the B.B.C. will recognise their shortcomings 
and introduce some alterations to their 
official programme. | 


DECEMBER 31, 1924 THE WIRELESS WORLD AND RADIO REVIEW 


433 


On the table te a milli-voltmeter which, with the thermo-junction just above it, measures the voltage between the 
parallel wires. 


STANDING WAVES. 


- The author describes experiments with standing waves on a parallel wire 
system. The length of short waves, for instance, of 10 metres, may be 
directly measured with the apparatus described below. 


By Gustav LAMM and EDWARD GRAHAM. 


INTRODUCTION. 


М an article entitled “ Standardising 

the Ultra-Radio Frequencies " (Radio 

News, April, 1924), the authors, Messrs. 

Dunmore and Engel, show how it is 
possible to obtain standing waves on a 
parallel wire system, and to determine the 
wavelength with good accuracy by direct 
measurement. 

The wavelength used in their experiments 
was of the order of ro metres (30,000 kilo- 
cycles). By causing the harmonics from an 
oscillatory circuit to interfere with the то- 
metre wave that can be measured directly 
on the parallel wire system, it was possible 
to calibrate oscillatory circuits, condensers, 
and so on, quite accurately. However, as 
their work seems to be purely practical, we 
have treated the problem from both a 
practical and a theoretical point of view. 

A well-known fact is that the propagation 
of electro-magnetic waves along a wire is 
slower than the velocity of light. This fact 
Dunmore and Engel appear not to have taken 


into consideration. Thus, the object of the 
following work is to obtain standing waves 
on a parallel wire system by induction from 
a valve generator (wavelength about 10 
metres), to study the wave shape and to 
determine the accuracy with which the 
wavelength of the waves may be measured. 


A B 


Fig. 1. Two parallel wires, AB, of length S are 


excited by a valve generator E. 


THEORETICAL DISCUSSION. 

If we induce an alternating potential E 
on the wire system AB (Fig. 1), standing 
waves will be set up. Further, if the wires 
are short-circuited, for instance at end A, 
we have fixed a nodal point. At this point 
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the potential between the wires must be 
zero. Starting from A, the voltage between 
the wires can be measured, the distance 
between A and the point where the measure- 
ment is made being Y. The.wavelength is 
determined by finding consecutive nodal 
points, which are a distance of half a wave- 
length, from each other. А theoretical 
analysis will show, however, that the 
voltage never can fall to zero, except at 
the point A, because of damping, but falls 
to a certain fraction of the maximum value. 


‘metres, and a parallel wire system con- 
sisting of copper wire (diameter 2 mm.) 
50 millimetres apart, as in these experiments, 
we obtain 


қ = 25Y 


ҮР 


where V is the frequency. | 
» For the то metres wave, К = 0:000782— 
a very small figure indeed. 

In Fig. 2, K is plotted against the 
wavelength. Thus we have found the cor- 
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A curve showing the ratio of the internal to the external inductance of the system (К) at various 


Fig. 2. 
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wavelengths. 


Moreover, the points of minimum voltage 
will be removed from the theoretical nodal 
point (corresponding to the wavelength) in 
such a manner that the measured wave- 
length is a little too short. 

If Y, indicates the mth measured nodal 
point (А =o), n a small figure (1, 2, 3), and 
. Àu, is the wavelength corresponding to the 
propagation of light, we have 


2 Y, (1+ K) 


Au, == p 
where K is the ratio of the internal to the 
external inductance of the system. 
For wavelengths between 5 and 20 


і 


rections, provided the oscillation is а pure 
sine wave. 


It still remains to investigate to what 
extent the impedance of the circuit will 
alter the shape of the curve. It will, of course, 
be understood that the influence of the 
measuring circuit will increase as its im- 
pedance becomes smaller compared with 
the characteristic of the parallel wire 
system, its characteristic being about 500 
ohms for these frequencies. We obtain by 
measurement a figure that is proportional 
to the r.m.s. value of the potential at the 
point of measurement, or if the method of 
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measurement follows the square law, propor- 
tional to the square of it. A mathematical 
analysis will show that the measured voltage 
can be expressed by the following formula, 
where 
V,is the voltage of the pure sine wave at 
point y, 
do 1/0 С ————— ———— 
y №%(у)2 “Б 2No(y)6 + І 
_ cosx(S—y)sinxy ar 
$0) anes = “у 
where N is the ratio between the character- 
istic of the wire system and impedance of 
the measuring circuit, A the wavelength in 
metres, S the total length of the parallel 
wires, and 6 is the ratio between the reactance 
component and the impedance of the measur- 
ing circuit. 0 may have any value between 
--І and +1. If the measuring circuit is a 


» Дешше 


X 


[alle 


Fig. 3. 


pure resistance, we obtain the following 
expression for the voltage: 

ку: TN 

" VNO) F 1 


As the impedance of the measuring circuit 


gets greater, N gets smaller, and if N 
approaches zero, 
Vs, 
lhe analysis above is made assuming 


that the wire system is short-circuited at 
end A, and opened at end B. However, we 
can connect a resistance between the 
terminals at end B, and carry out similar 
calculations. The result will be that we can 
obtain any form of curve from a pure sine 
wave. How it will come out depends upon 
the impedance and the phase angle of the 


X iJ 4 
CORAM RE RM 
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measuring circuit, the length of the wires, 
and the impedance inserted at the end 
terminals of the wires. If we want to get 
the original curve, the impedance of the 
measuring instruments should be great 
compared to the characteristic of the parallel 
wires. A measurement of the wavelength, 
however, is always possible. 

PRACTICAL WORK. 

The wire-system, mentioned above, has 
proved to be quite satisfactory, its total 
length being about 16 metres. The wires are 
carried by heavy ebonite blocks at the ends 
and stretched with weights (roo kilograms). 

The diagram is given in Fig. 3. In the 
generator C, the oscillation and grid coils 
consist of a single turn of copper ribbon 
(0:5 х ro-o millimetres of a diameter of 
20 centimetres) mounted on a coil-holder of 
the ordinary type, the grid coil being 


b 
RE 


The arrangement of the apparatus. 


mounted on the moving holder. The con- 
denser C, is variable (max. o-ooor ҺЕ). The 
coil L must be wound with a minimum of 
self capacity ; I4 turns of No. 15 on an 
8 centimetres former is a very good coil for 
that purpose. The method of measurement 
using vacuo-thermo-junction with millivolt- 
meter D has been generally adopted. The 
resistance of this measuring circuit is about 
60 ohms. The photograph at the head 
of this article shows the wires and 
the measuring arrangement. Тһе scale 
is graduated in millimetres, thus allowing 
very accurate readings to be made. 

During all measurements the wire system 
was coupled at the B end, the mutual 
inductance between the coil of the oscillator 
and the wires being so small that it can be 
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Fig. 4. The curves show the deflection of the measuring instrument at various points of the parallel wires. 
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neglected. The measuring-cursor is moved 
from A (A = о) towards В, and the readings 
obtained on the instrument immediately 
put down on a sheet of squared paper. 
A curve directly obtained by measurements 
is marked œ (scale indication) and a voltage 
curve is marked vœ. 

Curves obtained are as follows :— 

Fig. 4 (€ v «).—The wires are connected 
at A and open at B. The curve shows a 
periodical character with a weak and a 


very strong maximum point per half period. 
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The dotted curve is obtained from mea- 
surements, and the other curves are obtained 
by calculation, the measuring circuit being 
considered a pure resistance load. Тһе 
practical and the theoretical results coincide 
fairly well. The divergence between them 
is due to the fact that the measuring 
circuit never can be a pure resistance in 
practice. 

Fig. 6 («).—The wires are short-circuited 
at A; between the B terminals an electro- 
lytic resistance is inserted. Any electrolyte 
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Fig. 6. 


The reason why the curve does not drop 
to zero but gives a definite reading at the 
nodal points is because of electrical un- 
symmetry of the wires, causing a current 
to earth through the thermo-junction. (The 
theoretical minimum mentioned above should 
only be 0:000005 of the maximum indi- 
cation). We have not been able to get 
rid of this unsymmetry but through proper 
adjustments of the coils, it was possible 
to reduce it very much. The dotted curve 
is obtained from square roots of the 
ос values put in a suitable scale. This 
is the voltage curve. 


Fig. 5 (“«).—The wires are arranged 
as in Fig. 4. 


The results obtained when a resistance is connected between the ends of the wire at B. 


having low conductivity and negligible rectify- 
ing properties may be used. As electrodes, 
copper ribbons have been adopted and 
arranged to give a minimum of capacity 
load. For each half period we get two 
points of maximum voltage, I and 2 from 
left to right, 2 being less than 1 up to a 
certain. resistance value of the electrolyte 
after which 1 is less than 2. The resistance 
value making 1— 2 was determined by 
experiment to be 1175 ohms (D.C. 
measured at 4 volts tension). We now have 
a very pronounced node round which 
measurements may be taken giving great 
accuracy. 
(To be concluded.) 
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IDEAL RECEIVERS-II. 


Under this heading the author will describe a number of receivers. Each 


instrument is to be built to meet certain requirements. 


No. I of this 


series, for instance, was designed for the man requiring a three-valve receiver 
having only one tuning control, and giving high quality amplification. А 
full discussion of the principles underlying the design and operation of the 
receivers, and, of course, complete constructional details will be given. 


A THREE-VALVE RECEIVER 


With one H.F., Valve Detector and one Stage of L.F. 


By W. JAMES. 


HIS instrument was designed for 

the man who has had a little 

experience in the construction of 

wireless apparatus, and requires 
a receiver which is easy to operate, and may 
be employed effectively in the reception of 
short wavelength or B.B.C. stations. One 
stage of tuned transformer-coupled high 
frequency amplification is employed with 
valve detector and one stage of transformer 
coupled low frequency amplification. A 
variometer is connected in the anode circuit 
of the detector to provide reaction effects, 
and a switch is employed to put the windings 
of the variometer in series or parallel, 
according to the wavelength of the signals 
being received. 


DESIGN OF THE INSTRUMENT. 

The general arrangement of the components 
and the method of mounting some of them 
may be gathered from the illustration at the 
head of this article. It will be observed that 
the front ebonite pane! carries a base of 
wood, which in turn supports a platform of 
three-ply wood. The platform carries two 
removable tuning coils of special construction, 
and the three valve holders. 

This arrangement was decided on because 
it permits one to change quickly the tuning 
coils or the valves. Further—and this is an 
important point to be observed in receivers 
which have removable coils inside the set— 
the whole of the wiring (with the exception 
of the wire connecting the transformer) is 
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below the platform. The platform also 
covers the tuning condensers and filament 
resistances. Hence the wiring may be care- 
fully arranged to give best results, and will 
not be disturbed during the operation of the 
set. 

Of course, there are many ways of building 
a three-valve receiver, and many three-valve 
circuits, but in a receiver of this type it is 
quite desirable to depart a little from the 
ordinary type of set, and to devote the 
whole of one’s skill to producing something 
which is as effective as the means at one’s 
disposal will allow. 


"к 


Fig. 1. 


From the circuit of the receiver, Fig. 1, it 
will be seen that two high frequency trans- 
formers, T, and T,, are employed. These 
are tuned by the variable condensers C, and 
C,. As it is desirable that the condensers 
should be set at approximately the same scale 
reading when receiving, the coils are of 
identical size. A small variable condenser 


С, is connected between the grid of the first | 


valve and a point on the secondary of T,, 
to enable one to balance the circuit in the 
manner described by Prof. Hazeltine. When 
the circuit is suitably arranged and this 
condenser carefully adjusted, oscillations 
which may be generated in the detector valve 
circuit will not reach the aerial. Condenser 
C, compensates for the capacity between the 
grid and anode circuits of the first valve. 
If the stray capacity is considerable, and is 
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not cempensated, the effect of bringing the 
two tuned circuits into resonance is to set 
up oscillations which reach the aerial. A 
little stray capacity, in so far as it produces 
a regenerative effect, may be helpful, but 
the effect of capacity between the elements 
of the valve is to weaken signals and to tend 
to produce instability. The use of the 
balancing condenser C, does not add another 
adjustment to the receiver, for once it is 
set there is no need to make a fresh adjust- 
ment until the coils or the valves are changed. 
As we are employing two tuned circuits, the 
selectivity will be fairly good without further 
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The circuit of the three-valve recesver. 


coupled circuits, and attention may be 
directed to securing the strongest possible 
signals. 

It should be well known to readers by now 
that for maximum signal strength and 
selectivity the condensers and tuning coils 
must have low losses. Desirable features in 
a tuning condenser are low losses and rugged- 
ness. The condensers must, of course, be 
mechanically strong, and retain their calibra- 
tion, but we emphasise low losses. Similarly, 
the tuning coils should be of a type which 
will permit handling without upsetting their 
characteristics, but special attention should 
be directed to their construction from the 
point of view of losses. 

I would not care to say that tuning соп-, 
densers of the metal end plate type are not 
so good as those having ebonite end plates, 


w 
or to employ square-law type condensers 
which may be inferior from the point of view 
of losses to ordinary condensers. The con- 
densers employed in the receiver illustrated 
have ebonite end plates, and are used because 
I have found them better than others. The 
capacity of the condensers should be decided 
bearing in mind the tuning range desired 
with a given set of coils, the degree of selec- 
tivity, and the signal strength. If large 
condensers are employed, the signal strength 
will be lower than when smaller condensers 
are used, but the selectivity will be better. 
In this receiver 0:0002 microfarad condensers 
are employed, as we require good signal 
strength, and because we know the selectivity 
will be reasonably good, as two tuned circuits 
are employed. Further, the degree of 
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after the style of the ones illustrated in my 
articles, “ Wireless Theory."* 

The construction of the formers for the 
coils may be gathered from Fig. 2. А piece 
of ebonite tube 4ins. in diameter, with a 
iin. wall, has pieces cut out, leaving a 
number of ribs. The cutting out is quite an 
easy job, it being only necessary to drill 
two or three holes, and then to cut away 
the sections with a hack-saw blade. Then 
the rough edges are filed, and the ribs 
chamfered. The coil former will be found 
to be springy. A short length of the ebonite 
tube is therefore cut along its length and a 
short piece removed. The ends are shaped 
as indicated in Fig. 2, and the ring then 
pushed inside the former. This ring prevents 
the ribs bending when the wire is wound. 


selectivity may be made suitable by adjusting 
the ratio of the high frequency trans- 
formers. 


THE H.F. TRANSFORMERS. 


The two transformers are of similar shape, 
and both are wound in the same manner. 
To obtain fairly tight coupling of the primary 
and secondary windings they are wound close 
together, the primary being inside the 
secondary. As we wish the coils to be as 
effective as possible, great care should be 
taken in their construction. Losses may be 
reduced by using a skeletoh former, a fairly 
heavy gauge of wire, and by spacing the 
turns. The coils are therefore constructed 


The coupling between the primary and 
secondary windings is made fairly tight by 
putting the primary winding inside one end 
of the tube, and winding the secondary over 
the tube. For the broadcast wavelengths, 
the primary may have Io turns of No. 20 
D.S.C. and the secondary 60 turns of No. 20 
D.S.C. Both windings are put on in the 
same direction. 

To secure the primary winding a number 
of holes are drilled along alternate ribs. 
The primary is then wound on a former 
about 34 ins. in diameter, the coil removed 
and put inside the coil former. Then each 
turn is held to the ribs by lacing them 
with a needle and cotton. 


* December 19th, 1923, pp. 832-833. 


(Constructional details will be given in the next issue.) 
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READERS’ 


PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter | will „welcome. 


Removing Accumulator Sediment. 


ASTE falling from the plates of an 

accumulator after a while produces 
a clogged mass in the bottom of the 
accumulator, which must be removed before 
it becomes so deep as to reach the bottom of 
the plates. This sediment may sometimes be 
dislodged by vigorously shaking the cell after 
the acid has been removed and replaced by 
distilled water. Where the deposit has settled 
down and become hard it can sometimes be 
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Thus inverted in a basin of distilled water the 
deposit now at the top becomes loosened and falls. 


released by. completely filling the cell with 
distilled water and leaving it inverted in a 
trough so that the paste falls as it becomes 
detached. Distilled water should fill the 
cell to the very top. 

E. B. 


Panel Holder. | 
FTER wiring up a new set it is 
very convenient to be able to examine it 
before finally boxing up and while the 
apparatus at the back is still exposed, tests 
made as to the direction of connecting up the 


various transformers and the suitability of 
introducing fixed condensers, grid bias, etc. 
A useful stand can be made up out of four 
pieces of wood clamped together which will 
give support to the panel without inter- 
fering with the accessibility to the equipment. 


Temporary panel support. 


A length of wood is used with a cross section 
of rin. by rin. Two pieces are cut off about 
7 ins. long and another two pieces about I2 
ins. long. One of the longer pieces is securely 
screwed to the two shorter pieces as shown, 
whilst by means of a pair of bolts the remain- 
ing piece of wood can form a clamp suitable 
for gripping the edge of the panel. The panel 
simply stands edgewise, resting on thé cross- 
pieces A and B, while the piece D is clamped 
up as far as it will go towards C, firmly 


gripping the edge. 


J. 6. Е. 
Positive Resistance Lock. 
Ws turning ой the current 
supply to a valve filament by 


rotating the knob as far as it will go in the 
direction of the minimum setting, one can 
never be quite sure that the circuit is entirely 
broken. To ensure that the very minimum 
has been reached the pointer may be con- 
structed from a piece of soft brass spring and 
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by bending it round in the manner shown 
can be made to engage in a small depression 
in the panel. The indentations are made 


with the point of a drill, whilst the spring 
ШЇЇ 


SIE: D 
WLLL 


A springy pointer resting оп an indentation" makes 
a good stop. 


should not press too firmly on the face of the 
ebonite or the surface will become cut. 
This arrangement produces a positive lock 
and it can be at once seen as to whether the 
rheostat has been rotated to the limit of its 
movement. 

R. H. 


Loose Coupling With Plug-in Coils. 
DIRECT coupled receiver сап 
converted to а loose-coupled set by 

inserting an insulating tube in the centre of 

the coil and winding on the required number 


By means of a cardboard tube carrying a suttable 
winding for aerial tuning a direct coupled receiver can 
be easily converted to a loose-coupled set. 


of turns. Almost any degree of coupling can 
be obtained by suitably spacing the turns 
away from the side of the plug-in coil and 
thus not only will the selectivity of the re- 
ceiver be improved but a much improved 
control may be obtained over oscillation in 
a set making use of reaction. 
R. H. B. 


Illuminating the Crystal Detector. 
RYSTAL detectors cannot always 
be adjusted or touched and are 

difficult to adjust when the contact is not 

well illuminated. Where a crystal is used 
in conjunction with a valve, the light from 
the valve filament may be used to illuminate 


The light furnished by the valve of a crystal and 
valve receiver can be made to illuminate the detector 
contacts Ж. placing the valve i beneath 
the detector and cutting away the panel. 

the contact. The suggestion is made here 
that the valve is set up immediately behind 
a hole in the panel over which the crystal 
detector is mounted. Light thus passes right 
through the detector, giving good illumination 
to the point of contact. H. T. 5. 


Aerial Condenser Switching. 
N examination of the accompanying 
diagram will reveal that by connecting 
up the panel in the manner shown a variety of 


TO AERIAL 
OF SET 


Simple switch for providing various combinations of 
the aerial tuning condensers and inductance. 7” 


TOEARTH 
OF SET 


aerial connections are obtainable, consisting 
not only of the series and parallel arrange- 
ment, but provision is also made to employ 
condensers connected simultaneously in series 
and parallel with the tuning inductance. 

C. R. L. 
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А TWO-VALVE PORTABLE SET. 


The instrument described below was designed to be really portable ; therefore 

the whole of the equipment is arranged in an attaché case, the frame aerial 

being in the lid. It will give good signal strength from 10 to 15 miles from 

a broadcast station, and should appeal to those readers who live in а 

flat, or who find it difficult to erect an aerial. This receiver also has the 

advantage that it can be carried from room to room without the horror of 
trailing wires. 


By H. J. CLARKE. 


HE first step should be to secure the panel has been fitted to suit the case, 

an attaché case measuring ap- it can be marked out and drilled from the 
proximately 17 ins. by ro ins. by dimensions of Fig. І. Next construct the 

5ins. deep. aerial and reaction coils. These are two 

Then cut the ebonite panel to size, which basket coils consisting of cardboard formers 
in this instance is 10} ins. by 8 ins. by lin, of the dimensions shown in Fig. 2, wound 
the width of the case being 10} ins. When with wire. The aerial coil has 30 turns of 


444 


No. 28 D.C.C., and the reaction coil 50 turns 
of No. 36 D.C.C. The aerial is secured to 
the panel by a 4 B.A. screw, and is spaced 
from the panel by the thickness of two nuts 


Fig. 1. 


and a washer. One spoke of the former of 
this coil is made slightly longer to take two 
screws, so that the coil can easily be connected 
to the circuit. The reaction coil is mounted 


Drilling details of ebonite panel. А, 3/32 in. dia. ; 
wood screws; С, 5/32 in., dia. ; D, } in. dia. ; 
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upon a piece of 2В.А. rod, and is se- 
cured by a nut placed on each side of 
the former. This rod passes through the 


former of the aerial coil and the panel, and 


TA — 


ые } in. dia., countersunk for Хо. 4 _ 
Е, 1 in. dia. 


a knob and dial is screwed to the end which 
projects through the panel. The position of 
the reaction coil with respect to the aerial 
coil may be adjusted by turning this knob. 
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The distance between the panel and the stop. The brass strip is between the panel 
back of the reaction coil should not exceed and the aerial coil. 


fin. A suitable stop for the reaction coil Тһе components required are as follows : 
, 2 D.E.3 valves. 
^ 2 Burndept anti-phonic valve holders. 


база. Lex on. i 


Fig. 2. о and 
on the right the former of the reaction coil. 


can be arranged by soldering a piece of strip 
brass to the 2 BA rod. This brass strip is 
stopped by the screw that secures the aerial 
coil, and another screw can be put through 
the panel under the dial to form the other 


UNOERSIDE 


Fig. 3. Details of valve platform and supports. The platform is screwed to the supports at the position indicated 
by dotted lines. See Fig. 6. 
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2 Burndept 30-ohm filament resistances. 

2 Valve windows. 

I 0:0003 ҺЕ Ormond variable condenser. 

I 00003 uF Dubilier condenser with clips 
and 2-megohm grid leak. 

I 0-001 uF, боо A type Dubilier condenser. 

I Royal L.F. transformer. 

I Ever-Ready dry cell battery (3 volts) for 
grid bias. 

3 15-volt Н.Т. batteries. 

1 Ever-Ready dry battery, type L.T.3. 


Fig. 5. 


3 pairs of Sterling telephone sockets and 
plugs. 

1] lb. No. 20 tinned copper wire. 

15 yards of 2 mm. flex. 

2 ft. of brass strip. 

I piece of mahogany 1 ft. 6 ins. by 8ins., 


by { in. 

Various wood screws, and а small 
quantity of No. 28 and No. 36 D.C.C. 
wire. 


Next mount the components that are 
housed on the ebonite panel. These com- 


` 
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prise the two filament resistances, the valve 
windows, the variable condenser, and, of 
course, the reaction and aerial coils. 
The position of the parts may be seen by 
referring to the photograph at the head of 
this article. Construct next the supports for 
the ebonite panel, and mount the necessary 
components on them, as indicated in Figs. 
3 and 6. The grid battery is secured by a 
piece of strip brass which is screwed to the 
valve platform. The valve platform is 


Wiring diagram. 


screwed to the side of the supports 
by four і-п. wood screws. Оп one 
of the wooden supports the telephone sockets 
are mounted. The sockets themselves may 
be secured upon a piece of ebonite 34 ins. by 
14 ins. by 1 in., being spaced ў in. apart, and 
the pins arranged # in. apart. 

The ebonite strip upon which the flexible 
leads from the batteries are soldered is next 
constructed. The strip consists of a piece 
of ebonite 3 ins. by $ in. by 1 in., upon which 
is screwed three small pieces of brass to form 
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connecting tags, the whole being secured by 
two screws. It will be- noticed that the 
hole through which the flexible leads pass 
has an ebonite bush. This bush was the 
ebonite portion of a wander plug. If the 
flex is obtained in four different colours it 
will greatly facilitate the wiring to the 
batteries as it is somewhat difficult to trace 
the wires through the ebonite bush. 


Fig. 6. 


View of the back of the panel showing the valve platform and supports. 
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The frame aerial, which is mounted іп the 
lid, consists of 14 turns of flexible wire 
wound upon wood strips 4 in. wide by } in. 
thick. Holes are bored with an th in. drill 
through the thickness of the strips and are 
spaced } in. The strips are secured by 
screws upon a thin piece of three-ply wood 
154 ins. by 8] ins. The ends of the frame 
aerial are passed through the wood at the 
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The aerial and reaction 


cous are between the panel and the L.F. transformer. 


The receiver is now ready for wiring. This 
can easily be done if the wiring of the panel 
is completed before the panel is screwed 
down. Flexible wire must of course be used 
for the connections from the reaction coil. 
The wiring diagram is Fig. 5. 


position opposite the frame aerial ter- 
minals. To hold the frame in position, 
a 2 BA screw is passed through the lid of 
the case, and a nut screwed on. 

From the general lay-out, Fig. 7, the 
reader will see the position of the batteries. 


с 


4 
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A piece of strip brass # іп. by 1/16 in. is used It is also advisable to try the valves 
to secure these batteries to the case. (of the D.E.3 type) in different positions as 

When the receiver is finished it may be one valve may operate much better as 
found that the wires from the reaction coil a detector than another. 
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Ғі). 7. General arrangement of the receiver in the attaché case. То show the frame aerial clearly, 
it is drawn reversed. . 


have to be reversed, and that better signal The frame should, of course, be pointed in 
strength is obtained by spacing the reaction the direction of the transmitting station so 
coil a little further from the aerial coil. far as possible, if maximum signal strength 


These adjustments are easily made. is required. 
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THE EXPERIMENTER’S NOTE BOOK. 


By №. JAMES. 


The Super-Heterodyne Receiver. 


T is an easy matter to employ effectively 

several stages of high frequency ampli- 

fication to strengthen signals of long 

wavelength, and very difficult to amplify 
signals of short wavelength. The difficulty 
with short wavelength amplifiers is to secure 
a reasonable degree of amplification. and 
selectivity with stability and ease of opera- 
tion. Usually it is found necessary to employ 
sharply tuned circuits if the set is to be 
effective, but when the circuits are tuned to 
the incoming signal, the amplifier oscillates. 
Hence we find, even for the broadcast 
wavelengths, that more than two stages of 
tuned high-frequency amplification are 
rarely employed, and even then the amplifier 
is “ neutrodyned," or very specially designed 
and constructed. The instability and in- 
effectiveness is due chiefly to the capacity 
between the circuits and the elements of 
the valve. Of course, these capacities are 
present, whether the amplifier is designed 
for short or long wavelength amplification, 
but they become more important as the 
wavelength is reduced. 

The super-heterodyne or supersonic re- 
ceiver is primarily an instrument designed 
to change the incoming short wavelength 
signals into long wavelength signals, so that 
they may be strengthened effectively by a 
long wavelength amplifier. With the 
super-heterodyne receiver, therefore, we are 
able to amplify the signals to a much 
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greater extent than would be possible if 
the original signal was applied to a short 
wavelength amplifier, and further, we can 
secure the desired degree of amplification 
with relative ease, as long wavelength 
amplifiers can be made stable and do not 
require sharply tuned circuits. 
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Fig. l|. A. The first portion of a super-heterudyne 


receiver. 
B. The second portion of the receiver. 


The high degree of amplification obtain- 
able with a super-heterodyne receiver is 
only one of several advantages to be derived 
from its employment. Extraordinarily good 
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Schematic arrangement of а super-heterodyne receiver, combining Figs. 1 A and В. 
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selectivity is automatically secured, as will 
be shown later. 


Тһе Principle of the Super-Heterodyne 
. Receiver. 


The principle of the super-heterodyne 
receiver may be understood with the aid 
of the schematic diagrams of Figs. 1 and 
2, and the curves of Figs. 3 and 4. From 
Fig. ТА it will be seen that the aerial is 
connected to a tuner, which in turn is joined 
to a detector, and if the incoming oscillations 
are telephone signals, the speech will be 
heard in the telephones con- 
nected in the anode circuit. 


FREQUENCY 
1000000 CYCLES 


So far, therefore, we have an 
ordinary tuner and detector. 
To receive continuous wave 
signals, however, it is necessary 
to set up oscillations to beat 


(WAVELENGTH 
00 METRES) 


FREQUENCY 
1001000 CYCLES 


with the incoming signal. The 
desired result may of course be 
obtained by employing a reaction 
coil coupled to the tuner, but a 
better method consists in using 
a separate oscillator. The fre- 
quency of the oscillator is ad- 
justed to be a few hundred, or 
perhaps a thousand cycles lower 
or higher than the frequency of 
the incoming signal. If the C.W. 
signal has а frequency, for 
instance, of 1,000,000 cycles (300 
metres), the oscillator would be 
adjusted to a frequency of about 
1,001,000 (ог 999,000) cycles, 
producing a note having a fre- 
quency of 1,000 in the telephones. 
If the oscillator was adjusted to 
a frequency of 1,000,500 cycles, 
the note in the telephones 
would have a frequency of 500 cycles; if 
the frequency were 1,010,000 cycles, a 
current of 10,000 cycles would flow through 
the telephones. 

A note of 500 or 1,000 cycles is com- 
fortably audible, but few people would hear 
a note of 10,000 cycles. By setting the 
oscillator to a frequency of, say, 1,020,000 
cycles, the frequency of the current passing 
through the telephones would be 20,000 
cycles, which would not produce an audible 
note. 

The effect of altering the frequency of the 
local oscillation will probably have been 
noticed by those who allow their receivers 
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Fig. 3. 


to oscillate when receiving telephony. The 
circuits may be so adjusted that the locally 
generated oscillations have the same fre- 
quency as the incoming signal. No beat 
note is then heard. As the tuning of the 
receiver is changed, however, a beat note 
is produced which may be varied in pitch 
from a low to a high value until the beats 
become so high that they are inaudible. 


The operation will more readily be under- 


stood by referring to Fig. 3. Curve A 
represents an incoming C.W. signal of 
1,000,000 cycles (300 metres), which 15 
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Curvea explaining the operation of the firat portion 


(Fig. 1.4) of a super-heterodyne receiver. 


flowing in the oscillatory circuits of the tuner, 
and curve B represents the locally generated 
oscillations having a frequency of 1,001,000 
cycles. These two oscillations—assisting one 
another when they are in step or in phase, 
and opposing one another when they are 
180 degrees out of phase—produce oscil- 
lations which vary in amplitude as in curve 
C, the frequency of the beats being the difler- 
ence between the frequencies of the two 
oscillations, in this instance 1,000 cycles. 
The currents flowing in the anode circuit of 
the detector are therefore of the form 
indicated in curve D. A condenser is usually 
provided to carry the high-frequency com- 
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ponent of the rectified current to the fila- 
ments of the detector, and the low frequency 
component passes through the telephones, 
producing a note of 1,000 cycles. 

It is important that the reader should 
understand that the beats may be given any 
frequency, so that instead of the currents 
represented by curve E, Fig. 2, 
producing an audible note, 
their frequency may be so 
high that they will oscillate in 
an ordinary tuned circuit ad- 
justed to resonance. 

The relative strength of 
the locally generated oscilla- 
tions to that of the incoming 
signal and various other factors 
affecting the operation of the 
receiver need not be con- 
sidered for the time being. 


С wW OSCAULATIONS 
МЧ AERIAL АМО 


е" OSCILLATOR 


The High Frequency Am- 
plifier. 

Now that we understand 
that by suitably adjusting the 
frequency of the local oscil- occ cacur o 
lator beats of almost any у “2 
frequency may be set up in 
the detector circuit, it is not 
difficult to realise that if a 
circuit tuned to the frequency 
of the beats is connected to 
the anode circuit of the de- 
tector, oscillating currents of 
the beat frequency will flow. 
These may be applied to an 
amplifier, as indicated іп 
Fig. 1B, and strengthened to 
the desired extent. The am- 
plifier should be one designed 
to amplify oscillations of the 
beat frequency. For instance, 
the beat frequency in a 
practical case may be 60,000 
cycles, corresponding to a 
wavelength of 5,000 metres. 

Having amplified the signals 
to the desired extent, it is 
necessary to heterodyne them апа to 
rectify them in order that they may be 
heard in the telephones. We !Регейсге 
connect the H.F. amplifier to a detector, 
and couple an oscillator to the circuit of the 
detector as indicated in Fig. 1B. The reason 
for the second detector and oscillator will 
readily be understood if the oscillations 
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flowing in the H.F. amplifier are considered 
as being long-wavelength C.W. signals. As 
to the frequency of the second oscillator, this 
should be adjusted to be, say, 1,000 cycles 
above or below the frequency of the oscilla- 
tions in the H.F. amplifier—in this instance 
61,000 or 59,000 cycles. Then a beat note of 
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1,000 cycles will be heard in the telephones. 

By combining Figs. rA and 1B, we obtain 
the layout of Fig. 2, which represents а 
complete super-heterodyne receiver arranged 
for the reception of C. W. signals. The second 
oscillator (as will be explained later) is not 
required when receiving modulated signals 
such as telephony. 
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The operation of а super-heterodyne 
receiver for the reception of C.W. signals is 
fully explained by the curves of Fig. 4. We 
have first the low wavelength oscillations 
flowing in the aerial circuit. These are 
received by the tuner (Fig. 2), and are 
represented by curve A. Тһе first oscillator 
is coupled to the tuner, and delivers oscilla- 
tions of a different frequency as represented 
by curve B. Thus beats are; formed, 
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passed to the H.F. amplifier as indicated by 
curve E. These are strengthened by the 


. amplifier, and are applied to the second 


detector. At the second detector we have 
the oscillations which were amplified by the 
H.F. amplifier and the oscillations set up by 
the second oscillator. (The oscillations from 
the second oscillator аге represented by 
curve F.) These oscillations form beats of 
audible frequency as indicated by curve G, . 
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The schematic arrangement of the super-heterodyne recetver of Fig. 2, but showing essential 


components. 


curve C, the frequency of the beats being 
determined by the difference between the 
frequency of the incoming C.W. signal and 
that of the oscillator. The beats are rectified 
by the detector, so that we have oscillations 
of the form of curve D in the anode circuit 
of the detector. As the anode circuit of the 
detector contains a circuit which is tuned to 
the frequency of the beats, currents of the 
beat frequency flow in this circuit and are 


which are rectified by the detector as at H. 
The low frequency currents I are then heard 
by connecting telephones to the detector, 
or a low-frequency amplifier, as in Fig. 2, 
may, of course, be employed between the 
second detector and the telephones. 

The diagram of Fig. 5 shows the essentials 
of the super-heterodyne receiver, which will 
be fully described in the next number of this 
journal. 


BOOK REVIEW. 


The Book of the Wireless Valve. (The 
Mullard Radio Valve Co., Ltd., pp. 71. 
Price 1/6.) . 

This little volume provides interesting 
reading to all wireless men, even though they 
may use valves other than those manufac- 
tured by the publishers. It opens with a 
short historical note on the evolution of the 
valve, the second chapter giving a simple 
explanation of the elementary principles 
underlying its action. 

Much of the good advice contained under the 
heading “ Points of a Good Valve ” cannot, un- 
fortunately, be carried into effect owing tothe 
present-day valves being more or less opaque. 


A few simple notes on receiving circuits 
are next given, but it is a pity that the 
“ jar" has been used as the unit of capacity. 
Most wireless men, outside the Services, are 
more conversant with the microfarad and 
therefore references to } or { jar do not 
convey much to them until converted into 
the more generally used unit. 

The remainder of the book is taken up 
with a description of the several Mullard 
valves on the market, Receiving, Power, 
Rectifying and Transmitting, with useful 
notes on the various tvpes. A number of 
photographs of typical valves and their 
characteristics completes the work. 
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М a recent note іп. this journal, 

reference was made to the fact that 

since the introduction of broadcasting 

in this country, the number of patents 
taken out through the British Patent Office 
has increased to an enormous extent. The 
note was intended primarily to draw at- 
tention to the large number of worthless 
inventions reaching the Patent Office, due to 
ignorance on the part of applicants. It has 
since been pointed out to us in correspon- 
dence that it might have been explained also 
to our readers that it is incorrect to assume 
that the application for a provisional patent 
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constitutes a protection. The principal 
purpose of a provisional patent is to date an 
invention. An application for a patent is 
therefore of no value unless it 1s followed up 
by the complete specification and the patent 
is accepted and sealed at the Patent Office. 

As a matterof interest, the chart illustrated 
here has been compued, giving an indication 
of the number of patents granted between 
the years 1896 and 1924. Only those 


have been included which could Бе 
be regarded as of direct wireless interest. In 
the year 1896 only two patents were taken 
out and the number has steadily increased 
until the year 1919, when a very marked 
increase in the number of patents filed took 
place, but it was not until after the 
war that what can be described as a rush of 
applications for patents occurred. 


Number of Patents Granted for Period 
1896-1924 (November 30th). 


1896 2 1911 " ee 287 
1897 8 1912 ks .. 69 
1898 8 1913 gs .. 93 
1899 23 1914 = .. 85 
1900 29 1915 vs .. 55 
1901 19 1916 s 4%, 521 
1902 46 1917 ig .. 61 
1903 40 1918 js .. 55 
1904 58 1919 А .. 169 
1905 42 1920 193 
1906 40 1921 368 
1907 75 1922 351 
1908 42 1923 is .. 386 
1909 49 1924 sis .. 564 
1910 44 (Up to November 30th) 


NoTE.—The increase during the years 1921 «and 
1922 is largely accounted for by the fact that 
many of these were filed under the Peace 
Treaty and claimed prior dates of application. 


The war upset the records to a certain 
extent, because applications from abroad 
were largely held in abeyance during the 
years of the war and were subsequently 
granted in the years 1921 and 1922 under 
the Peace Treaty and prior dates of appli- 
cation were allowed in most cases. This 
accounts for the large number taken out 
in these two years 1921 and 1922, and if 
this fact is taken into consideration it only 
serves to emphasise the enormous increase 
in: wireless patents since broadcasting 
commenced. Taking these figures as show- 
ing the number of completed patents, one 
realises how great must be the number of 
applications made which were never com- 


pleted. 
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WAVEMETERS. 
Ву І. B. TURNER, M.A., M.I.E.E. 
(Continued from page 422 of previous issue.) 


DISCUSSION. 


Mr. C. F. Phillips in opening the discus- 
sion said: I have been studying wavemeters 
of the sub-standard type for some considerable 
time so that I have been more than interested 
in the lecturer's very able description not only 
of the types of wavemeters that it is possible 
to use but of the various purposes for which 


they can be correctly adapted, because it із. 


а most important thing not to use the wrong type 
of wavemeter for the job you have in hand. I 
noticed with some interest that the author Spoke 
of enclosing his standards in wax. I expect he 
knows a great deal more about wax than I do and 
I expect that his standards have remained constant 
but I have enclosed things in wax and although I 
had thought that they would remain constant, 
after about three years I found the wax had 
cracked and had occasioned quite a difference in 
the capacity of an enclosed condenser. The author 
treated the oscillating valve wavemeter a little 
unmercifully, to my mind. He admitted that it was 
possibly the instrument of the greatest precision that 
we had in our laboratories and yet he seemed to say 
that it was not suitable for sub-standard work. 
By sub-standard, I mean an instrument that can 
be used with an error of say two or three parts in 
10,000 for calibrating other instruments. I do not 
mean а sub-standard of the precision that might 
be necessary at the National Physical Laboratory. 
I believe that it is possible to construct valve 
wavemeters of & precision of two parts in 10,000, 
and venture to say that it is possible to maintain 
practically that accuracy if certain precautions be 
taken. 
proper type of valve; do not be tempted to use 
the modern valve in which the vacuum is obtained 
by the modern system known aa “ gettering ” ; for 
wavemeter purposes the electron emission must 
remain very constant and to attain this end it is 
essential that the valve be properly evacuated by 
the older methods. In order to get a valve that 
will last for many years, it is desirable that the 
filament be run well below its rated voltage, and 
in order that this may be done without impairing 
its qualities as an oscillator, it is desirable to select 
a valve which normally has a very high emission. 
These qualities are filled by & valve known as the 
"L.S.5" which, when run at 4:5 volts, has an 
emission of nearly 100 milliamperes ; run at 3-2 
volts it will oscillate freely and has an almost 
unlimited life; further, the construction is very 
rigid and very uniform in difforent specimens, 
this uniformity being due to the fact that the 
valve is primarily designed for Post Office telephone 
repeater stations, where exact conditions must be 
reproduced in all valves. 

The grid condenser and leak have values of 
0-00025 microfarads and 100,000 ohms respectively, 
and have the peculiar effect of making the oscillating 
frequency practically independent of emission 


The most important thing is to choose the : 


changes within the valve, and further, of allowing 
valves to be changed without very materially 
affecting calibration accuracy, provided one type 
of valve be adhered to. This effect is very fully 
explained by Professor Morecroft*, so I will not 
labour the point. If an accuracy of the order of 
two parts in 10,000 is to be maintained, it is 
necessary, every time the wavemeter is used, to 
reproduce the conditions of calibration; Fig. 1 
shows three measuring instruments inserted in the 
circuit to that end. “А ” is a filament voltmeter 
which allows one to adjust the filament to exactly 
3:2 volts (if se calibrated) every time the instrument 


B+ + VE- 


Fig. 1. Connections of the heterodyne wavemeter 
described by Mr. Phillips. 
is used. “В” is a 1:5 milliamperemeter which is 


in the plate lead and allows one to check the 
emission ; this must always be done at a constant 
setting of the main tuning condenser, say at 
maximum value. The next thing is to adjust the 
voltage of the plate supply. I use a 16-volt plate 
battery connected to a potentiometer across the 
filament battery, thus giving an adjustable voltage 
between 16 and 22, which is always indicated by 
the 24-volt meter marked “С” in the diagram. 
A word of warning about that voltmeter. It is 
useless to use the usual pattern taking about 18 
milliamperes at full scale, as that would rapidly 
exhaust the 16-volt battery, but it is easy to obtain 
a special meter with a galvanometer movement 
taking 1:3 milliamperes only. Both voltmeters 
“А” and “С” must be permanently in circuit, 
while the wavemeter is in use, as if switched off 
the reduction in load would increase the voltages. 


* “ Principles of Radio Communication," by 
J. H. Morecroft, 1921, page 795 et seq. 
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"E" is quite a large condenser and "D" із 
a telephone transformer, preferably of the shielded 
pattern, with core and shield connected to L.T. —. 
Finally connect L.T. — to earth, and if possible 
shield the whole instrument with an earthed lini 
of thin copper. А last precaution is to put a g 
fixed condenser “С,” 0:0003 uF, in parallel with 
the tuning condenser ‘‘F’’; this ensures that no 
part of the calibration curve below a shunt capacity 
of 0-0003 shall be used, a condition which is very 
desirable for accurate work. 

If a wavemeter be constructed in the way I have 
indicated, I believe that it is possible to have a 
wavemeter which will hold its calibration to two 
parts in 10,000 or thereabouts. 


Mr. К. Е. Н, Carpenter. 

The paper is so extraordinarily complete that it 
is very difficult to find anything useful to add to it, 
but there are one or two quite minor points which 
the author did not mention, although they are 
undoubtedly known to him, which it may not be 
entire waste of time t mention. Не referred to 
the click method for determining when a standard 
LC circuit is in resonance with ап oscillation 
generator. I have found in practice that a very 
much more convenient laboratory method than 
that consists in arranging an. oscillator with a 
milliammeter in the anode circuit and a grid leak and 
condenser as shown in Mr. Phillips' diagram, and 
bringing a standard LC circuit up to it. If, 
then, you swing the variable L or C in either 
circuit, the milliammeter needle will kick at some 
adjustment and, by noting the point at which 
the anode current changes, you can assess quite 
readily-—without having to go about with telephones 
on your head, which is often inconvenient—when 
these two circuits are in resonance. It is surprising 
how accurate a result you can get in this way, 
provided the coupling is made weak enough. There 
is а small practical point which I should like to 
mention in connection with buzzers. It isacommon 
practice to use the wavemeter current to operate 
the buzzer ; t.e., that vou have to choose the current 
which you put through your wavemeter sufficiently 
large to operate the magnet of fhe buzzer. I have 
found it more convenient to have a buzzer with 
two contacts. One of the contacts operates the 
buzzer as such—in my own case a tuned reed 
which gives much steadier results—-and there is an 
entirely separate contact for the wavemeter. In 
that way you can control the current put through 
the wavemeter and cut down the sparking due to 
that current at this auxiliary contact quite readily 
without disturbing the mechanical operation of the 
buzzer reed. Furthermore, I make the hummer 
contacts of carbon; they act as a kind of micro- 
phone and the thing hums at an extraordinarily 
smail current, about 4 milliamperes. А single dry 
cell will operate the hummer portion indefinitely 
and it hums extremely steadily. The buzzer 
contacts proper for the circuit are entirely separate 
and are metallic, to get a sharp break. 


Mr. W. M. Holbeach. 

T should like to ask if the author has tried to 
interrupt the oscillatory currents of a heterodyne 
wavemeter. Can the author suggest the best 
method of interrupting and which part of the circuit 
should be broken * Тһе author also made some 
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remarks about good and bad buzzers and what a 
lot of trouble they were to some people. I have 
heard of the Telefunken buzzer as being very good 
but it cannot be obtained now and I am wondering 
whether the author knows of a good one, a better 
one for instance, than the Ericsson. Regarding the 
Moullin voltmeter method, I take it that the 
voltmeter is put right across the LC circuit; 
does that take a lot of energy in the ordinary way 
and is it fairly sensitive ? 


Mr.'F. L. Hogg. 

May I ask Mr. Phillips a question with regard to 
his wavemeter which he says will give an accuracy 
of two parts in 10,000. The point arises in con- 
nection with the variable condenser. I remember 
discussing this question with some people who 
have had considerable experience in the manufacture 
of condensers and their opinion was that it is quite 
impossible to get a wavemeter—a sub-standard such 
as this—to be accurate within more than 0-1 per 
cent. for any period, say more than віх months at 
а time, even if you expend something of the order 
of £20 or £30 on a condenser. I saw at the recent 
exhibition a large condenser with a wheel on top 
to adjust it, but I am told that even such condensers 
cannot be relied upon for an accuracy of more than 
0-1 per cent. for anything more than two or three 
months at a time and I should be very glad if Mr. 
Phillips can tell us some way to get out of this 
difficulty because I am extremely anxious to possess 
а wavemeter of the accuracy he has mentioned. 


Mr. C. F, Phillips. 

I omitted to stress the fact that no waverneter 
could be read more accurately than the tuning 
condenser could be set. Such special condensers 
are very expensive and usually have a worm-drive 
with micrometrical reading arrangements. I use a 
Bureau of Standards type, in which 1/16th in. 
movement corresponds to a capacity variation of 
0-6 ШЕ; this permits a close estimation down 
to 0:12 ШЕ. 


Mr. Е. H. Robinson. 

The lecturer has referred to the difficulty of 
getting the decrement of the buzzer side of the 
wavemeter low. I have had some experience іп 
calibrating all sorts of wavemeters and I have 
noticed the same thing. Wavemeters, for some 
obscure reason, vary considerably. Several wave- 
meters of different well-known makes use the little 
buzzer which has been so extensively used in the 
Army. In one particular wavemeter the tuning of 
the buzzer appeared to be very sharp and I could 
never account for it. It was superior in this respect 
to many other buzzer wavemeters, such as the 
Townsend, and, judging by the sharpness of tuning, 
it appeared to be almost as good ая an LC.W. 
wavemeter. By heterodyning the buzzer oscilla- 
tions on fairly long wavelengths, one obtained almost 
a tonic-train heterodyne note. I was rather sur- 
prised that a buzzer working at about 1,000 inter- 
ruptions per second should permit such a low 
decrement. 

I should like to ask the lecturer about a difficulty 
I have experienced when using heterodyne wave- 
meters, and that is the extraordinary variation of 
frequency with filament temperature ou long 
wavelengths. This variation of frequency with 
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emission is much worse on the longer wavelengths. 
On short wavelengths, say 300 metres, I have found 
it possible to plug in all sorta of valves and it does 
not make much difference to the pitch of the heter- 
odyne note, but on 6,000 metres the wavemeter was 
practically useless unless you adopted every single 
one of the precautions to which Mr. Phillips has 
referred. I have my own idea of the reason for 
this but I should like to have the author's 
opinion. 


Another point of interest is that many of us who 
are now trying to work on short wavelengths desire 
to calibrate our receivers or wavemeters down to 
60 metres or lower. At the time we started this 
work there were very few standards available and 
I believe à number of experimenters in common with 
myself used the harmonics from broadcasting 
Stations as standards for arriving at short wave- 
lengths. The local broadcasting station produces 
strong enough harmonics down to the fourth, but 
when one wants to carry the tuning to about the 
tenth they become very attenuated indeed. I found 
а very convenient and simple way of getting these 
harmonics strongly down to about the thirteenth, 
and this is simply to take a crystal set and tune it 
to whatever the fundamental broadcast wavelength 
happens to be. If the crystal is rectifying properly, 
it has the effect of distorting the wave and intro- 
ducing harmonics in a similar manner to that which 
the lecturer has mentioned as occurring in a valve 
oscillator operating under asymmetric conditions. 
Just get this crystal set tuned to the broadcast 
wavelength, and you find if you couple a much 
shorter wavelength receiver or wavemeter to the 
broadcast set you will hear very powerful harmonics 
right down to the thirteenth or fourteenth. This 
provides a very simple method of calibrating from 
high harmonics and in a few minutes you can 
calibrate a receiver right down to at least the 
fourteenth harmonic of the station you are using. 


Mr. L. F. Fogarty. 

There is only one point I should like to ask the 
author, but I am afraid that it may seem rather a 
silly one. He mentioned that he had prepared a 
standard of 50 metres by taking a suitable condenser 
and сой and casting them in wax. I was wondering 
what would happen, because although you can 
adjust the correct values of inductance and capacity 
before they go into the wax, they must alter 
materially afterwards. 


Mr. G. G. Blake. 

The author has referred to one of the early 
methods of calibration which rather interests me, 
and that was the method in which the nodes and 
loops are measured along two stretched wires, I 
believe (going back into history) General Ferrié at 
the Eiffel Tower, was probably one of the first to 
employ the method for measuring the wavelengths 
of a transmitting station. In 1901 he stretched 
a wire from the base of the Eiffel Tower, and by means 
of a hot wire ammeter, inserted near the Tower 
end of it, he adjusted its length until he obtained 
maximum readings in the ammeter. Не was then 
able to trace the nodes апа loops along the wire 
and tell what wavelength was being radiated. 

Another thing in the lecture which interested 
me was that little contrivance for tuning up a 
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station, which acta on the principle of a “ wavetrap " 
on the absorption principle. I refer to the tuned 
circuit embedded in a block of wax which has already 
been mentioned several times in this discussion. 

It is & very simple method of tuning. I do not 
think there is such a thing on the market. If one 
of our manufacturing firms could make up such & 
little tuned circuit and guarantee it to be reasonably 
accurate, it would, I &m sure, prove & very useful 
commodity for the experimenter and it could be 
quite cheap. I hope this will be dealt with in the 
manner I have suggested. 


Mr. P. R. Coursey. 

If one may mention again the rather much dis- 
cugsed ‘ block of wax," I should like to ask the 
author whether any correction was made for the 
temperature co-efficient of the articles inside that 
block, because both the inductance and certainly 
the condenser must change in value with the 
temperature, and unless the standard is used at one 
constant temperature, I do not know whether it 
would be of much value аза standard. 


Mr. W. M. Holbeach. 

I am wondering whether the author has noticed 
the apparent discrepancy between the wavelengths 
of B.B.C. stations as given out by the British 
Broadcasting Company, and those published by 
the National Physical Laboratory. 


The President. 

I should like to say that I was very glad Mr. 
Turner covered во wide a ground. He began with 
absolute measurement and went on to relative 
measurements. He evaded the controversy that 
always arises when absolute measurement is dis- 
cussed, by not mentioning it, namely, we may 
measure either the period of a wave in absolute 
measure, in terms of mean solar seconds, or we 
may measure the length of the wave in terms of 
the standard metre or the standard foot. The 
method of harmonics—the multi-vibrateur or similar 
method, uses the second of time as the principal 
or fundamental unit. Another man may measure 
the wavelength by Lecher wires and he would use 
the standard metre as the fundamental unit. To 
pass from one measurement to the other we have 
to know the velocity of the waves perfectly accur- 
ately. If we do not we cannot translate kilo-cycles 
into metres or metres into kilo-cycles; therefore 
people using these two systems of measurement 
would arrive at the conclusion that the thing 
they had measured had two values very nearly 
alike, but not quite the same. This is because we 
do not know the velocity of the waves іп each 
particular instance precisely enough. Another thing 
I was delighted to hear the author go into was the 
use of harmonics for calibrating wavemeters, for 
the reason principally that amateurs will now have 
to take up seriously the very short wavelengths of, 
say, 10 metres ог 5 metres. This does seem possible, 
in the first place, because those who want to use 
90 metres or 100 metres commercially will begin 
to drive the amateur off that range. That is one 
reason; that is the human reason. The other 
reason is that the 10-metre waves are probably 
going to prove better for amateurs than} the 100 
metres. It seems that as soon as the amateur is 
turned out of one territory into another he begins 
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to demonstrate that he is in a better Eldorado than 
anybody anticipated. It seems that at 10 metres 
there will be no fading, no atmospherio disturbances, 


FILAMENT CURRENT 


Fig. 2. А curve showing the variation of wavelength 
with filament current. 


and that distances ranging to the Antipodes will be 
more easily covered than with 100 metres. Mr. 
Turner’s suggestions of the use of harmonics for 
calibrating wavemeters are very appropriate at this 
juncture from that point of view. I should like 
to support the speaker who suggested that manu- 
facturers ought to stock wavelengths; pieces of 
wire and sheets of copper fixed in some way that 
would not vary too much with temperature or with 
abuse and could be relied on to a reasonable degree 
of accuracy, and I hope the manufacturers will turn 
their attention to it. The other thing that has 
arisen during the discussion rather than during the 
paper is the degree of accuracy that a triode 
oscillator ought to achieve in the way of wavelength. 
I think you will find in & paper by Dr. Vincent and 
myself, read before the Royal Society in 1919, a 
description of how wavelength varies with filament 
current, t.e., with emission, and with anode voltage. 
If we plot a curve with filament current as abscissae 
and wavelength as ordinates we get a curve like 
this (Fig. 2). If the coupling is not too close we 
always get a level part. If the filament current is 
kept at that level part, slight variations in filament 
voltage, through the running down of batteries, 


matter not at all and the variations in an ordinary · 


battery are so slight that in practice it can run 
for an hour and the wavelength does not alter more 
than one part in 100,000, using an ordinary com- 
mercial triode. Moreover, if we measure the 
emission by putting a milliammeter in the plate 
circuit, we can substitute another triode, get the 
same emission, then vary the filament current until 
at the maximum point of the curve (Fig. 2), and 
correct the emission again; the wavelength will 
then be very nearly the same to a high order of 
accuracy. One can use this knowledge of the 
variation of wavelength with filament current and 
anode voltage to save the use of the numerous 
meters which Mr. Phillips introduced and which 
cost quite a considerable sum of money. 


Mr. Turner, replying to the discussion, said :- - 

Mr. Phillips has spoken of the cracking of the wax 
of sealed condensers and coils, and several other 
people have referred to wax sealing. I am a 
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firm believer in wax, and I think there is no need for 
a block of wax to crack. If you use the proper 
mixture it will not crack ; moreover, any wax may 
be poured in successive small quantities, time for 
solidification being given after each pouring. I 
have sealed many pieces of apparatus in this way, 
using generally ordinary paraffin, and have found 
the process quite satisfactory. Mr. Phillips spoke 
of a triode oscillator of great accuracy and constancy, 
obtained by taking special precautions—elaborate 
precautions—-to keep the triode in the same 
condition. These precautions are of the sort I 
had in mind when I said the thing is not, in my 
opinion, a convenient every-day instrument. 


Mr. Carpenter spoke of a milliammeter placed in 
the anode circuit of the oscillator, to take the place 
of the telephone in what I called the “click” 
method of observing resonance. I have used it 
often myself and I like it very much. It is closely 
akin to the “спек” method, and is sometimes 
very much more convenient ; and I do not see why 
it should not be at least as sensitive. -As to the 
buzzer with two contacts, І am not sure. It is very 
nice if you can get a good buzzer with two contacts 
but it seems to me rather a difficult instrument to, 
provide. 


It is a good thing in principle to separate the 
driving contact from the exciting contact, but I 
am not sure that I understand its advantage as a 
means of obtaining а very small current. Generally 
you want a fairly good current to get enough power 
—it is about 0:2 amps. in this wavemeter, for 
example. I am alive to the fact that I might have 
reduced this current in order to avoid sparking 
trouble; and I did reduce it experimentally, but I 
got no improvement in decrement. I suspect that 
if I had reduced it by 100 times I should not have 
got any better decrement. It seems to be а poor 
contact, not a spark phenomenon. 


Mr. Carpenter. 

The point rather is this, that if you have a 
Wwaverneter consisting of a condenser, with un- 
changeable currents but varying L’s and varying 
R’s also, you have the thing running quite satis- 
factorily on a small coil and you have certain battery 
power. You change the coil of the buzzer and you 
have to find more dry cells to correct the thing by, 
and then you change back again. If you keep the two 
functions separate, you use one dry cell only. You 
have one contact which you adjust for working 
the buzzer and the other thing is separated out. 
The two things being separate, it is much more 
convenient in practice. Also, if you have one 
contact, that contact must interrupt the current 
through the shunted L of your coil and there may 
be a greater tendency to spark. i 


Mr. Turner. 

There пау be a great advantage, and in principle 
it is right; but from some cursory experiments I 
have referred to, the trouble in this case seems not 
to be spark trouble. I should be glad if Mr. 
Carpenter could quote decrement figures obtained 
with his buzzer. 

Mr. Holbeach asked about interrupting the 
currents of a heterodyne wavemeter to make the 
oscillations audible. He asked what is the best 
method. The best method is to have an acoustic 
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valve oscillator and associate it with the H.F. 
oscillator in any way by which &coustic modulation 
of the H.F. amplitude is produced. If you use a 
buzzer, it does not matter where you put it, pro- 
vided only that you do not excite the circuit under 
test by means of the buzzer directly. The buzzer 
must affect the oscillator and the oscillator must 
affect the circuit under test. There is such a 
variety of circuits that one must not generalise too 
carelessly, but I would put the buzzer in a place 
where it will not interrupt the anode current. I 
would let the buzzer short-circuit the reaction coil, 
or do something of that sort, rather than cut off 
the anode battery. The same speaker also asked 
what is the best buzzer. Years ago, when one was 
keenly interested in getting a good buzzer, I used 
to think of trying to design one; but I gave it up 
and lately I have not thought about it. I should 
say, however, that the type I have used here, the 
little tiny one which is so well known, is as good 
as any I have met. Then Mr. Holbeach asked 
about the Moullin voltmeter. It is really only a 
calibrated triode rectifier, working with negatived 
grid, and the current taken by it is negligible. 
The most important correction to be made for it is 
in regard to its capacity. You are adding another 
10 micro-microfarads or so to the condenser across 
which you put it, and that may sometimes matter. 

Mr. Hogg spoke about the difficulty of getting a 
good variable condenser. I sympathise with him 
very much. In this wavemeter I have avoided a 
variable condenser and have used a variable 
inductance instead. I do not think you can get a 
reliable variable condenser for precise measurements 
unless you are prepared to pay a large sum—not 
perhaps as much as he suggests, but £10 or more. 
The old Seibt condensers, now copied more or less 
by the Sterling people, I believe, were of beautiful 
workmanship and had a huge capacity for so small 
-а space; but they are necessarily much upset by 
even very slight axial displacement because the air 
gap is so small. If you do not mind spending 
£10 or £20, and can allow bulk, you canYgetja 
thing whose calibration will be guaranteed, by a 
reputable maker, to stand constant to a fraction of 
one per cent. for a number of years. 

Mr. Robinson spoke about heterodyning low- 
damped buzzer signals. That is ап interesting 
point. A buzzer can be used in a practical way for 
receiving C.W. signals in the absence of a triode 
oscillator. It is quite a convenient thing to do. 
He also spoke of the use of a crystal for increasing 
the strength of high harmonics from a broadcasting 
station. It is an interesting suggestion, but I 
cannot offer any comment on it. I do not under- 
stand what was done. As the President has said, 
the measurement of very short waves is becoming 
more and more important, and any device such as 
Mr. Robinson has found satisfactory should be 
valuable. 

Mr. Fogarty asked how I allow for the change 
of capacity of the various parts of the curcuit due 
to the wax. What I do is to leave a little loop of 
wire 8tanding up above the wax level, and bend 
it to make adjustmenta before giving the last dose 
of wax. It is not difficult to prepare a precisely 
adjusted sealed instrument in this way. 

І thoroughly agree with Mr. Blake's suggestion 
that manufacturers should take up this question 
nf selling wavelength standards and put on the 


market simple and cheap units for the purpose. 
As to constancy, I do not know that I can quote 
evidence; but I may point out that the best 
standard condensers one can buy are wax-sealed 
mica condensers. 


Mr. Coursey suggested that the temperature 
coefficient of the articles embedded in the wax 
would cause trouble. I do nót quite understand 
what he means. The articles have a temperature 
coefficient whether they are waxed or not, and the 
position is no worse in the wax than outeide it. 
If you consider the actual temperature coefficient 
of any substance, such as copper, I do not think 
the change of dimensions due to change of ordinary 
temperatures is going to matter. It all depends 
on what accuracy you are working to; for half 
per cent. I do not think the temperature effect need 
be thought of. 


Mr. Holbeach asked whether I would recommend 
him to take the wavelengths supplied by the 
B.B.C. or the N.P.L. as correct. Personally, I 
should have no hesitation in taking the N.P.L. 
figures. I was enquiring about the accuracy of 
the B.B.C. advertised wavelengths recently, and 
was told that, while they are very constant from 
day to day, they are distinctly inaccurate. For 
that reason I haye not used them for calibration 
purposes. It would be a great convenience if the 
accurate wavelengths: could be stated. 


Mr. Reeves. 


I have the pleasant task and the easy one of 
asking you to express our great appreciation of 
Mr. Turner’s paper this evening. Like moet 
of us here, I have made wavemeters of some sort 
or another for some time, but I have never 80 
completely realised how essential it is to go for a 
higher degree of accuracy than I have hitherto 
done, particularly in view of the possibilities of 
shorter and shorter wavelengths being thrust upon 
us. І am sure therefore that the paper has come 
at a most opportune moment and І have very much 
pleasure in proposing that a very hearty vote of 
thanks be given to Mr. Turner for his paper. 


Mr. C. F. Phillips. 


It is a considerable pleasure to me to second this 
vote of thanks because it is a subject in which I have 
been interested for a considerable time and I do 
appreciate the very large amount of time which 
Mr. Turner must have given not only to the 
subject itself, but to the presentation of it to us 
this evening in such a very intelligible manner. 
When we have а scientist of Mr. Turner’s 
standing coming to us and giving us a lecture upon 
so complicated & subject in such a simple manner, 
we must feel grateful to him. Very often one is 
apt to leave the lecture hall knowing little of what 
the lecturer has intended to convey and it is only 
later on, when one gets the printed paper, that a 
glimmering of what it is all about starts to dawn 
upon us. In this case, however, I think we have 
from Мг. Turner's lecture and diagrams learned 
as much as we shall learn later from the paper, 
through it being so particularly lucid. Therefore 
I will add my thanks to Mr. Reeves’ and I have no 
doubt that you will be equally appreciative, 
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The proposed chess match by amateur wireless 
between the Universities of Oxford and Harvard 
has been prohibited by the Postmaster-General. 


ж ж ж ж 


The Argentine amateur, Mr. J. С. Braggio, 
DA 8 (ех СВ 8), reports the reception of signals 
from G 5 NN (Mr. J. Ridley, of South Norwood), 
on November 23rd. 


ж ж ж * 


It is proposed to install broadcast receivers in 
the State-owned public houses of Carlisle. 


ж ж ж ж 


СЫНА, the new broadcasting station of the 
Canadian National Railways at Monckton, New 
Brunswick, has been received at Bangor, County 
Down. 

ж ж ж ж 


The reception of біте “зідпаін from Annapolis, 
Panama, Santiago, Nauen and other stations, is 
proving of great assistance in control surveys now 


Canada. | . 
ж ж ж ж 
A Presidential address will be given before the 
Radio Society of Great Britain on Wednesday, 
January 21st, when Sir Oliver Lodge, D.Sc., 
LL.D., F.R.S., will speak on *“ Matter and 
Radiation.” 


being conducted in the Mackenzie River District, 


ж ж ж ж 


AN IRISH WIRELESS EXHIBITION. 


The first Irish wireless exhibition to be held on a 
large scale, is to take place in Dublin, we under- 
stand, from February 23rd to 28th. Ample space 
will be provided both for amateur and commercial 


Reproduced by courtesy of Radio Electricite. 


A recent photograph of the famous American inventor, Dr, Lee de Forest, who is seen operating a telephony 
] transmitter on board the 8.3. “ Paris," 
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displays, and it is expected that a prominent 
exhibit will be furnished by the Radio Association 
of Ireland. 


AMBITIOUS PRIVATE RADIO STATION. 


The Island of Anticosti, in the mouth of the 
St. Lawrence River, Canada, is being fitted with a 
wireless station under novel circumstances. The 
island, which is British, is wholly owned by 
M. Gaston Menier, the French chocolate manu- 
facturer, whose object in installing wireless is to be 
able to '' rule " his possession from his chateau in 


France. 
DX WITH THE FAR EAST. 


What is believed to be the first amateur two-way 
communication between England and Mesopotamia 
was established on Monday, December 8th, by 
Mr. J. H. D. Ridley (G 5 NN) and an amateur at 
Mosul, Iraq. The wavelength employed was 
97 metres. 5 NN worked with an input power of 
90 watts, while the Mosul amateur used 250 watta 
D.C. Communication was maintained for 2} hours, 
& detector valve only being used at Mosul, whilst 
5 NN employed a detector and note magnifier. 
The signal strength in both cases was in the neigh- 
bourhood of R 8, though the signals from Mosul 
were sometimes as strong as R 10. 

As we go to press a report of similar communica- 
tion with Mosul reaches us from Mr. E. J. Simmonds 
(2 OD) of Gerrard's Cross, Bucks. 


` FRENCH AMATEUR'S DAYLIGHT TRANS. 
MISSIONS. 


Remarkable results of tests with America on 
wavelengths between 35 and 48 metres are reported 
by M. Léon Deloy (8 AB), of Nice. 
these experimental transmissions was successful 
daylight comnmunication, and recently M. Deloy's 
signals were heard in Hartford, Conn., at 1 p.m. 
(E.S.T.). The power used on this occasion at 
З АВ was in the neighbourhood of 500 watts, 
a wavelength of 35 metres being employed. 
M. Deloy states that seven-tenths of the distance 
covered waa in daylight, and claims that & record is 
thus set up for transatlantic amateur communi- 
cation. 


A MULLARD ANNIVERSARY. 


On Tuesday, December 16th, the origina] male 
staff of the Mullurd Hadio Valve Co., Ltd., were 
entertained by the directorate to commemorate the 
fourth anniversary of their united efforts. During 
a pleasant evening's entertainment appropriate 
remarks were made by the managing director, 
Mr. S. К. Mullard, M.B.E., A.M.LE.E., and 
Mr. С. F. Elwell, director, on the remarkable 
progress made by the company since its inception 
in 1920. 


SUCCESSFUL DX WITH FINLAND. 


Another British transmitter to effect two-way 
communication with Finland is Mr. G. L. Morrow 
(6 UV), of Berkhamsted, Herts, who successfully 
worked with Finnish 2 NCA, at 10.30 p.m. (G.M.T.) 
on December 13th. The operator of the Finnish 
station, Mr. Kairenius, of Helsinki, reported 
Mr. Morrow’s signals as К 6 to R 7 on a single valve 
receiver, and communication was maintained for 


The aim of. 
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nearly an hour. 6 UV's transmitter made use of 
the conventional reversed feed back circuit, the 
oscillator being an L.S. valve supplied with 300 volte 
D.C. During the communication referred to, 
which took place on 115 metres, the aerial ammeter 
at 6 UV recorded 0.40 of an ampere. 


CHILEAN AMATEUR DESIRES TESTS. 


Mr. Edmundo Guerara, of Casilla 69, Vilcun, 
Chili, would be glad to arrange communication 
tests on short wavelengths with British amateurs. 
Mr. Guerara, whose call sign in CHEG, is carrying 
out improvements in his short wave transmitter, 
and would welcome transmission schedules from 
British amateurs who may be interested. 


MARCONI D.E. 5 VALVE AS TRANSMITTER. 

An interesting "low power” transmission to 
America was effected by Mr. D. B. Knock (6XG) 
on December 16th, when he established two-way 
communication with the American 1 BHM, using 
as '" transmitting " valve a Marconi D.E.5. Good 
signals were reported by 1 BHM, and messages were 
exchanged on 102 metres. Unfortunately soon 
after contact had been established Mr. Knock's 
12-volt accumulator supplying current to the M.L. 
anode converter began to run down, and communi- 
cation was cut short. The actual input at 6 XG 
was 10 watts, with a plate voltage of 500, yielding 
an aerial ammeter reading of 0.4 of an ampere. 


THE WIRELESS ANNUAL. 

So many and extensive are the ramifications of 
wireless to-day that the amateur frequently finds 
it difficult to keep in touch with all branches of 
this ever-growing science. The need of a handy 
and informative reference book is supplied in the 
shape of “ The Wireless Annual for Amateurs and 
Experimenters for 1925."* This book is valuable 
to the wireless enthusiast for the vast amount of 
useful data which it contains, but its value is still 
more enhanced by numerous articles on important 
subjects by writers of repute. 

Among these is & fascinating contribution by 
Senatore Marconi, entitled “Му Laboratories 
Ashore and Afloat," in which an historical account 
is given of the famous inven£or's researches froin 
his early experiments at Bologna, Italy, to the 
recent investigations on board the “ Elettra.” 

Another absorbing article, by Dr. A. J. Fleming, 
F.R.S., deals with the early days of wireless research. 
Among the articles dealing with the latest develop- 
ments of the science are “ Broadcasting Micro- 
phones,” by Captain H. J. Round, M.I.E.E., 
“The B.B.C. High Power Station," by Captain 
P. P. Eckersley, M.I.E.E., “ Progress of Broad. 
casting іп 1924,” by Lord Gainford, “ Time Signals," 
by W. G. W. Mitchell, B.Sc., and “ Directional 
Aerials,” by R. Keen, B. Eng. Other contributions 
of general interest include '' Characteristic Valve 
Curves," by W. Sidney Barrell, explaining the 
basic principles of valve curve plotting, ' Telephone 
Transmitters,” by W. James, and a description, by 
Captain A. G. D. West, of the methods employed in 
special broadcast transmissions. Amateur progress 


ат 


*Published by the Wireless Press, Ltd., 12-13, 
Henrietta Street, London, W.C.2, pp. 192 + Ivii. 
With 8 illustrations. Price 28. 6d. nett. Postage 4d. 
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in 1924.is reviewed in an article from the pen of 
Mr. Hugh 8. Pocock. 

The reference section of the volume contains a 
fund of information relating to licence regulations, 
experimental transmitting stations in Great Britain 
and France, regular wireless transmissions, calibra- 
tion waves, and useful data concerning components, 
radio symbols, and inductance and capacity 
calculations. Not the least useful section is the 
directory of manufacturers, and all amateurs and 
experimenters will derive benefit from the wireless 
atlas of the world, with which the volume concludes. 


A QUESTION OF IDENTITY. 


We regret that in the caption under the photo- 


graph appearing on page 179 of our issue of 
November 5th, which included portraits of Captain 
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M.A.R.S., Ltd., is Ashburton Road, Trafford Park, 
Manchester. 


RADIO COMPASS FOR U.S. AIRMEN. 


A successful attempt at straight flight in a fog 
with the aid of a radio compass has been carried 
out,by the U.S. Army Air Service and Signal Corps. 
The pilot, Lieutenant George W. Goddard, chose a 
hazy day for the experiment, and decided to fly in 
the airway between Dayton, Ohio, and Moundsville, 
W. Virginia. Guided entirely by signals from the 
Radio towers at Dayton and Moundsville, he was 
able to fly in virtually a straight line. When he 


was on the straight course only dashes were trans- 
mitted from the two stations. On deviating to the 
left, however, the pilot was warned by a dash and a 
dot repeated at intervals of 10 seconds; similarly 
a dot and dash signal warned him of a deviation to 
the right. 


A number of Tibetan priests recently broadcast their native music from 2LO. The photograph depicts 
three of the party investigating the mysteries of the microphone. 


P. P. Eckersley and Mr. Arthur Lynch, a mistake 
occurred regarding the identity of the third member 
of the group. This gentleman is Mr. C. P. Edwards, 
Director of the Radiotelegraph Branch of the 
Department of Marine and Fisheries at Ottawa. 


RUNBAKEN MAGNETO CO., LTD. 


We have been advised that the Motor Accessories, 
Repairs and Spares, Ltd., has been formed to take 
over all the assets of the Runbaken Magneto Co., 
Ltd. The whole staff at the company’s depots has 
either been retained or increased, and an improved 
service is assured for the supply of spare parts for 
magnetos, dynamos and batteries. The address of 


BOOKS, ETC., RECEIVED. 


Measuring and Testing Instruments. Technical 
Pamphlet for Workmen, issued by Post Office 
Engineering Department (London: Н.М. 
Stationery Office, Adastral House, Kingsway. 
W.C.2. pp.24 + x. Price 6d. net.) 

Burndept Bulletin. Vol. I, No. 1. A little publi- 
cation for radio enthusiasts. (London : 
Burndept, Ltd., Aldine House, Bedford Street, 
Strand, W.C.2.) 

Recommendations for Regulations of Radio 
adopted by third U.S. National Radio Con- 
ference, October 6th to 10th, 1924. (Wash- 
ington: Government Printing Office. Price 
5 cents.) 
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Several papers of interest have recently been 
given before the Sunderland Wireless and Scientific 
Society. The subjects covered have included 
" Condensers—Fixed and Variable" by Mr. 
Aldridge ; “Тһе Electron," by Mr. L. L. Ruderman, 
B.Sc.; and “Ап International Language for 
Radio," by Mr. Fairburn, of the Esperanto League. 
The Society has now been allotted a transmitting 
licence with the call sign 2 SN, and constructional 
work on the new transmitter is being actively 


AMONG THE 


SOCIETIES. 


B.Sc. (member), before the Radio Section of the 
West Bromwich Engineering Society. The paper 
was accompanied by a large number of practical 
experiments. 

On Friday, December 19th, Mr. J. A. Cooper, 
Engineer-in-charge of the British Broadcasting 
Co., gave an instructive paper, dealing with the 
Birminghain Broadcasting Station. Mr. Cooper 
dealt with the history of ** 5 IT " dating back to 
November, 1922, when the station was situated at 


proceeded with. 
* * * * 
In consequence of a considerable number 
of complaints of broadcast interference in the 
district, members of the Dulwich and 
District Wireless and Experimental Asso- 
ciation recently carried out some interesting 
D.F. tests with two mobile stations. Frame 
aerials were employed, and a number of 
bearings were taken. The results of these 

investigations are not at present available. 


* * * * 


The first wireless exhibition in 
Wales was recently held at Wrexham with 
great success under the auspices of the 
Wrexham and District Wireless Society. 
The attendance was unexpectedly large and 
fully justified the efforts of the manufac- 
turers and amateurs who provided exhibits 
of apparatus and accessories. А feature 
of the event was the demonstration of 
loud speaker reception on a receiver con- 
structed by a member of the Society. A 
number of interesting competitions were 
arranged, and prizewinners included Mr. 
R. N. Edwards, for the best crystal set, 
Mr. С. Eastwood, for а single-valve re- 
ceiver, and Messrs. W. S. Featherstonehaugh, 
and C. Cathrall for multi-valve seta.. 


Ф ж * * 


The language difficulty in radio, and a 
guide to its solution, formed the subject of a 
lecture by Mr. Harold Bell before the 
Hackney and District Radio Society on 
December 15th. The lecturer dealt with 
some surprising facts concerning the growth 
of Esperanto, and referred to [the large 
number of continental broadcasting stations 
which now transmit programmes and talks 
in this artificial tongue. 


* * * * 


On Friday, November l4th, an interesting 
paper on “ Inductance and Capacity " was 
given by Mr. Н. R. Prescott, A.R.S.M., 


North 


Witton. Some excellent lantern slides, showing 
the studio and the power plant, ete., were shown. 


GENERAL POST OFFICE, 


LONDON, E.C. 1. 
Р.О. reference |... .. ..... ... 


4 192. . 


Sir (or Madam), | 

I мп directed Ьу the Postmaster General to say that under new licensing 

arrangements which “a introduced on the lsi January, 1925, the separate type ol 

wireless receiving licence issued at Hoadquarters for experimental Eee = 
wi 


abolished and one type ol receiving liccuce only, available for all purposes, E obtainable 
at any Post Office at which Money Order business is transacted. As the fees for existing 
experimental receiving licences fall due, it will be necessary under the new arrangoments to 
obtain a licence of the new type. The new type of licence affords equal facilities to those 
enjoyed under the old form of experimental licence. 

The period covered by the fee paid for the oxperimental licence in respect of your station at 


expires on tho last day of the current month, and if it is desired to maintain the station 
alter tbat date, a receiving licence of the now issue should be obtained within fourteen days 
of the date of expiration. Such а licence can be obtained by application personally or by 
poet to the Postmaster of... we nnm or, if preferred, са application аз 
the most convenient local Post Office. 

Where а portable station is used, in addition to a блей station, a second licence is necessary. 

If it is not desired to waintein the station, I am to ask you to be so good as to inform the 
Postmaster of... nto tbat effect as soon as possible, and say 
‘whether your apparatus has been dismantled. 

I am, 
Your obedient Servant, 
Н. М. BUNBURY, 
Compiroller and Accountant Geveral. 


arre carne wt 


THIS NOTICE SHOULD BE PRODUCED AT THE TIME OF PAYMENT. 


Cheques should be made payable to “Тһе Postmaster General or Bearer” and crosset 
"а/с Н.М. Postmaster General" Money Orders and Postal Orders should be made payable to 
the Postmaster General and crossed like cheques. Treasury Notes should only be sent ia 
а registered lester. 

(250) We 16080, ;G 274 87,0008) 1174 Н 68” 8 001 


An interesting circular which has been received by holders 

of receiving licences. This circular, which sounds the knel 

of the Experimental Licence, is discussed under Radio 
Topics in this issue. 
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READERS PROBLEMS 


ЧТТТТЕЛІТІТЕТІТІЛІУ 


1 


EJ 
кетте ете"! 


VYITTTWIEL 


EFFICIENCY. OF “ SPADE” TUNING AND 
SCREENING PLATES. 


Ase writes criticising the 
placing of metal screening plates at the back of 
the panel of wireless receivers, in order to avoid 
hand capacity effects, owing to losses by eddy 
currents set up in the plate. Another correspondent 
writes condemning the growing practice of using 
* spade " tuning as being technically bad practice 
for similar reasons. 

Experience has shown very conclusively, however, 
that provided a metal of high conductivity is used 
for the “ spade” tuner or screening plate, as the 
case may be, the losses due to high frequency eddy 
currents of small amplitude are negligible. 

It is this fact that has made possible the use of 
this form of tuning, which is coming more and 
more into favour both with manufacturers and 
home constructors. 


A DISTORTIONLESS POWER AMPLIFIER. 


E give below a diagram of a distortionless 
power amplifier designed to give maximum 
amplification and minimum distortion. 


OUTPUT 
. U 


INPUT 


A power amplifier gwing high quality reproduction. 


The transformer method of coupling is used, and 
provided that transformers and valves are correctly 
chosen, and that correct values of filament current, 
anode voltage, and grid bias are used, the quality 
of reproduction will fall very little short of the 
best type of resistance-coupled amplifier without 
the attendant high anode voltage and loss of 
amplification peculiar to this instrument. 


Readers desiring to consult the “ Wireless World ” 
Information Dept. should make use of the coupon 
to be found in the advertisement pages. 


Ие, 


1001411020004 EOD 


If the amplifier is intended to follow a valve 
receiver employing ordinary general purpose 
valves, the first transformer should be of the 2-7 
to 1 type, but if a D.E.5 type of valve is used/as a 
detector, or the amplifier is designed to follow a 
crystal set, a 4 to 1 ratio may be used. A higher 
ratio is not recommended in any case. The valves 
used should, of course, be power amplifiers, and 
can be either of the D.E.5 or the L.S.5 type. 

If the former, a 4 to 1 transformer is recommended, 
although a 6 to 1 ratio can be used if one is prepared 
to sacrifice a certain amount of quality. А 4 to 1 
ratio, however, is recommended for best results, 
but with valves of the L.8.5 type а 6 to 1 ratio із 
permissible. With regard to correct anode voltage 
and grid bias, a suitable table is given below : 


1.8.5 Type. 


Neg. Grid 
Voltage. Volts. 


П.Е.5 and similar types. 


Anode Neg. Grid | Anode 
Voltage. Volts. 


The 120 volt value 
will be found to give 
best results. 


120 or 150 volta on 
the anode is quite 
sufficient for normal 
working. 


THE THERMOFORMER. 


Ws: have received a large number of enquiries 
from readers regarding the “ Thermoformer,”’ 
concerning which an article appeared in a recent 
issue. Most of the enquiries are concerning its 
practicability, and whether it is entirely suitable 
for supplying L.T. or H.T. for valves from A.C. 
mains or from D.C. mains in cases where a persistent 
commutator ripple is known to exist. Readers 
also desire to know where this instrument can be 
purchased in this country. ` 

Owing to the principle of operation of this 
instrument, it should be entirely suitable for 
operating off D.C. or A.C. mains. It should be 
distinctly understood that the instrument embodies 
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two distinct electrical circuits with no connection 
between them, and the house lighting mains are 
never at any time in electrical contact with the 
receiver circuits; the lighting mains are used to 
supply energy, not as electricity, but in the form 
of heat, and in this transference of energy all 
commutator ripples, etc., naturally disappear. 

There are many advertisements appearing at 
the present time in American radio periodicals, in 
which cabinet sets of the more expensive type are 
advertised as operating from the house lighting 
circuits by means of this instrument, which is 
built into the receiver cabinet, a length of flex and 
an adaptor being provided for connection to the 
lamp socket. Both L.T. and H.T. of varying 
values, suitable for the different valves in the 
receiver, and also grid bias, are derived from this 
instrument. 

So far as we are aware, no agents have yet been 
appointed to handle this product in this country, 
and we recommend that all enquiries for further 
details of this instrument should be addressed to 
the manufacturers, whose head office address is 
as follows: The Sabin Electrical Products Corpora- 
tion, 15 Warren Street, New York City, U.S.A. 
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be power valves such as the B.T.H., B.4, the 
D.E.5, or similar types in other makes. А suitable 
anode voltage for these valves is 120 volts, with 
4 or 5 volts negative grid bias. The high frequency 
valve can ,of course, be of the ordinary “' R ” type. 


APERIODIC AERIAL COUPLINGS. 


T is very common practice in short wave 
receivers to use a tuned secondary circuit 
connected between grid and filament of the first 
valve, and to couple this tuned circuit to the aerial 
by means of a few turns of wire, wound over the 
secondary winding. The method has several 


advantages for short wavelengths. The number of 


adjustments is reduced, as it is no longer necessary 
to tune the aerial circuit, or to vary the coupling 
with the secondary circuit. In addition, a step-up 
of voltage is obtained, which would not be obtained 
if the receiver were directly coupled to the aerial. 
Th: signal strength obtained is perhaps not so 
great as would be obtained with two tuned circuits 
variably coupled together, but, owing to the 


" 
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A valve-crystal сітсий giving good reproduction and ease of control. 


A VALVE-CRYSTAL CIRCUIT FOR PURE 
REPRODUCTION. 


READER desires to construct a set suitable 

for the reception of two or three B.B.C. stations, 

at least one being at good loud speaker strength. 
He desires that particular attention be paid to the 
elimination of distortion in the low frequency 
portion of the set, and specifies that a crystal must 
be used for rectification purposes, in order to 
assist in attaining the desired standard of purity. 
We illustrate а suitable circuit above. The 
crystal rectifier is preceded by a stage of high 
frequency, using the tuned anode method of 
coupling, and a reaction effect is obtained by 
coupling the anode coil back on to the aerial coil. 
As a crystal is used for rectification there is no 
special need to employ a low ratio transformer in 
the first stage, and both transformers should be 
of 4 to 1 ratio. Both, however, should be of good 
make. The valves employed should preferably 


simplification of the controls, far more stations are 
likely to be received. 

A reader who has obtained successful results with 
aperiodic coupling on short wavelengths has been 
trying to extend the principle to long waves without 
success, and asks if this system is practicable on 
wavelengths above 600 metres. 

It is possible to employ this method on any 
wavelength, provided that a sufficiently close 
coupling can be obtained between the aerial and 
secondary circuit. The losses due to loose coupling 
are much more likely to be noticed on long than on 
short wavelengths. Assuming, however, that the 
maximum possible coupling between the aperiodic 
aerial and tuned secondary circuits has been 
obtained, it is doubtful whether on long wave- 
lengths the signal strength would be greater than 
that obtained by direct coupling to the aerial 
circuit. In general, a coupled aperiodic aerial 
circuit should be employed only in short wave 
receivers. 
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EVERY EXPERIMENTER 
SHOULD POSSESS A 


Circuit Reference Book 


A book which can be relied upon to 
contain all circuits of Amateur and 
Experimental interest. 


= 
| THEORETICAL CIRCUITS 
ARE CONVERTED INTO 
PRACTICAL DESIGNS 
| IN 


THE AMATEUR'S BOOK OF 
WIRELESS CIRCUITS 


By F. H. Haynes. 
New Edition. Obtain your copy at once. 


PRICE 3!6 NETT 


Postage 6d. 


This new edition of Mr. Е. H. Haynes's popular book gives the fullest 
pos:ivle detaus for wiring-up no less than 117 circuits. Nothing has 
bee left to chance. Every value has been inserted and full explanations 
accompany each diagram. Moreover, every circuit has been designed 
by a man who knows the difficulties encountered when constructing 
experimental apparatus. Circuits, diagrams and accompanying text 
are of an essentially practical nature. 
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Contains the following special 
features. It is the most complete 
and easily understood circuit book 
available to-day :— 


Copious notes on Crystal Re- 
ceivers, single-valve sets, high 
frequency, low frequency and dual 
amplifiers, transmitting circuits. 
Scveral pages of most useful data 
have been added, including the 
method of pile windings, tables 
giving tuning range of commercial 
types of inductances, wavelengths 
produced by various tuning con- 
densers, types of receiving valves 
and their characteristics, etc., etc. 
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IN EVERY DETAIL— 


R.I. Components mark the peak of progress іп 
Radio science. Years of experience lie behind 
them— successful years, in which inventive genius 
and the finest laboratory resources were supported 
to an extreme by public appreciation. 


Just try the combination :—Two of the New R.. 
transformers coupled with the R.I. detector, and 
. LJ . . . LÀ 

results will proclaim the finest amplifying unit -` 
possible. 
What another enthusiast says— 
Afessrs. Radio Instruments, Ltd., London. 

I should like to inform you that I am using two of vour L.F. Transformers in a loud 
speaker public address system. 

These trarsformérs are giving every satisfaction and are standing up well with 160 volts 
on the plate using power valves. 

The amplification is as pood as a seven valve resistance coupled amplifier, and is not 
distorted. 

1 may say that within four davs 1 burnt out five transformers of other makes. This will 
give you some idea of the test that your instruments are undergoing. 

I shall be fitting two into my wireless set at а later date. 


Yours faithfully, 
(Sed.) Harry V. M«cCalla. 


Lnpgineer Palace, Gateshead. 


The New R.I. Transformer.. { 25 - 


Write for Catalogue free on application, 


Telephone— Regent 6214-5-06. Teleqgrams—* Instradio, London." 


Radio [Instruments Ltd. 
12 Hyde Street, Oxford Street, W.1. 


i 1 Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the 


Proprietors and Publishers, The Wireless Press, Ltd., 12-13 Henrietta Street, London, 
W.C.2; Sydney, N.S.W., 97 Clarence Street; Melbourne, 44— Market Street ; 
New York, 326 Broadway. hu À 
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VANELESS a LAW CONDENSER 


The RADIOVOX embodies extreme simplicity throughout the whole scale, and wastage losses 
of design with robust construction, and does are reduced to a minimum. 


not require verniers or fine tuning attachments. The RADIOVOX Condenser has no vanes. 


It is superior to the ordinary condenser with : ` 
its m: altiplicity of frail fixed and moving vanes. eos ists of m итер кете ae 
IT GIVES THE SAME FINE TUNING IN. & d ect ihe Sic) тч ғын сн 


f ы а 4 ^ а the circle, and а vernier eflect is obtainable 
ONE OPERATION AS IS POSSIBLE WITH 
THE BEST VERNIER CONDENSER, AND —°V¢T the whole range. 
DISTANT STATIONS CAN BE TUNED IN THAT IS WHY THE FINEST POSSIBLE 
WITH EASE. TUNING IS SIMPLICITY ITSELF. 


The RADIOVOX has a minimutn capacity so The RADIOVOX is encased іп stout fibre 
, , 


small as to be absolutely negligible, while tbe 

position of the fixed and moving electrodes is e apes = Le nc monec a ager "high ly 
е, ы 

such that hand capacity effects are reduced to polished, and is an ornament to any set. 


a smaller degree than is usual with other One hole fixing. In consequence of the 


condensers. enormous demand, orders, which must be > 
The RADIOVOX has ап even scale of gradua- accompanied by remittance and 3d. for p7 
tion through 720 degrees. Tuning is effective postage, will be executed in rotation. 


RADIOVOX (C Dept.), 57 CHANCERY LANE, LONDON, W. C 
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R.F.H. 


UNPARALLELED RESULTS 
WONDERFUL INSTRUMENTS 
Our Prices range from 
2-Valve Model Minor £10 10,0 
3-Valve Model Minor £14 14,0 
To 
2-Valve Standard .. £1? 19 0 
3-Valve Standard .. 901 gns. 
4-Valve Standard .. 26 gms. 

and to 
7-Valve “ Voxola ”.. 100 gns. 


Our List of Testimonials and Press Notices is опе of the most remarkable “ Proof" Documents 
ever published in the history of Wireless. 


The fortunate owner of an R.F.H. set may choose his musical entertainment from the concerts 
broadcasted from London, Paris (550 miles), Rome (1,250), Madrid (1,900), Berlin (720), as well 
as the British Broadcasting Stations, within very narrow wavelengths, cutting out his local station 
at will, even if only a mile or two aw ay. Many manufacturers say this cannot be done, but with 
R.F.H. Radio Sets it is being done nightly in Birmingham, while Birmingham Station (5 IT) 
is in full swing. 

If you call on an Agent insist on seeing the R.F.H. If he has not an К.Е.Н. in stock he will be 
able to get vou one immediately. The value offered, the selectivity and purity 
of tone will appeal to you instantly and we feel certain that you will sooner or 
later, for your own contentment of mind, become one of our enthusiastic cus- 
tomers. К.Е.Н. sets were foremost before broadcasting days and are pre- 


eminent to-day. SEND FOR LIST 
ROGERS, FOSTER & HOWELL, Ltd., BALSALL HEATH, 


шы, Google 


C ES NN ee ee ART 


WA 


Ф аў” © Ал. А. а. E 


\: 
4 


WIRELESS AND SCHOOLMASTERS. 


By THE EDITOR. 


HERE has been considerable dis- 

cussion in the daily Press recently 

on the question of whether broad- 

casting in the home is going to 

have a detrimental effect on the standard of 
education of the next generation. It has 
been pointed out that quite apart from the 
fascination of wireless for the average 
schoolboy, which has the effect of tempting 
him to devote the whole of his spare time to 
the subject, there is also the question of home- 
work; at least one 
headmaster has writ- 
ten to the Press com- 
plaining that home- 
work is being neglect- 
ed and that the ex- 
cuse 15 given that the 
“loud speaker at home 
has made concentra- 

tion impossible. 

We are quite pre- 
pared to admit that 
broadcast reception: 
with a loud speaker is 
no aid to study and if 
boys are expected to 
do their home-work 
in the same room in 
which the loud 
speaker is in use, 
then they have every excuse.for neglecting 
their home lessons. The broadcast pro- 
grammes would, in part, tempt the boy to 
listen or, if they did not do so, would at 
least be a distracting accompaniment to 
study. But broadcasting and a loud speaker 
are not the only possible causes for 
interference with home lessons апа 
surely the responsibility rests with parents 
to see to it that reasonable quiet is 
afforded for the period of the evening 
during which home-work is to be done. We 


TO OUR 


ADVERTISERS. 
IMPORTANT NOTICE. 


The Proprietors of The Wireless World 
and Radio Review beg to announce that the 
arrangement whereby Messrs. Bertram Day 
& Co., 9 and 10 Charing Cross, S.W.1, have 
acted as sole advertisement representatives, 
has been terminated by mutual agreement, . 
as from December 3lst, 1924, and that in 

.future all communications on the subject 
of advertisements, together with advertise- 
ment copy, blocks, etc., should be sent 
direct to the offices of the paper at 12-13 
Henrietta Street, Strand, W.C.2. 

Telephone : Gerrard 2807. 


cannot imagine that parents would be 
so blind to their responsibilities in the matter 
of a son's education as to expect him to 
progress in his studies whilst affording him 
no suitable facilities. 

For boys who detest home-work there have 
always been temptations which could serve 
to distract their attention. Stamp collecting 
and a host of other hobbies were in existence 
long before broadcasting was introduced but 
these do not seem to have caused the same 
amount of anxiety on 
the part of school- 
masters. The purpose 
of home-work is not 
only to cram into the 
day work in excess of 
that which can be 
done during the 
supervised hours in 
school, but to give 
the student the 
opportunity of train- 
ing himself to study 
on his own without 
the moral support 
to concentration 
which school super- 
vision provides. If 
the scholar does 
neglect, as we may 
suppose, the study of say Greek and Latin, 
we believe that the broader education which 
he can derive from listening to broadcasting 
may at least be of equal benefit in his 
future career. 

Broadcasting provides a means of general 
education which past generations have been 
denied and if one weighs in the balance the ad- 
vantages against the disadvantages of broad- 
casting in the matter of education, we believe 
that the weight will be all in favour of 
broadcasting. 
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EVERAL decades ago the study of 

the phenomena associated with the 

discharge of electricity from hot bodies 

was entirely in the hands of physicists. 
To-day applications of thermionics in tele- 
phone, telegraph and radio engineering, 
as well as other branches of pure and 
applied science, represent a considerable 
percentage of the applications of elec- 
tricity for the benefit of mankind. A year 
or two ago the study of photo-electrics or 
electrical changes brought about by the 
action of light was mainly in the hands of 
physicists, and there were not many applica- 
tions from an engineering point of view. 
Much has happened in the last two years, 
and one would be bold to say that the 
research work done in photo-electrics has 
been done in vain. With more minds 
familiar with the subject, there is no saying 
what valuable applications may be discovered 
in the next decade. The large number of 
keen and skilled amateurs now working with 
. thermionic phenomena constitutes an army 
the potential mental strength of which is 
enormous. From  thermionics to photo- 
electrics is a very short step, and within the 
next few years I am sure there will be other 
papers on applications of photo-electrics 
read before this Society. At the present 
time photo-electrics owes a lot to wireless. 
Photo-electric currents are so small that 
practical applications would certainly be 
few if it were not for the three-electrode valve 
amplifier. Currents of the order of one- 
hundred-millionth of an ampere is what опе 
has at one's disposal from photo-electric cells. 
But by means of valve amplifiers these small 
currents can be increased at will. Both the 
photo-electric cell and the valve amplifier 
are utilised in talking motion pictures. You 
can, therefore, see that talking motion 
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SPEAKING FILMS 


Ву C. Е. Емеш. МЛ.Е.Е. 


Опе of the first public demonstrations of the speaking film was given 

before the Radio Society of Great Britain by Mr. C. F. Elwell on 

Although primarily intended to be a demonstration, 

the lecturer described in some detail the development of the system and 
we publish his remarks in the present article. 
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pictures have to do with wireless, апа the 
matter is attached to your past work, and 


Fig. 1. A short length of film showing the pictures, 
and on the left, the sound record consisting of а 
number of lines of varying width but constant length. 


they are also indebted to photo-electrics, 
which I am sure will not be unknown to you 
in your future work. 
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Now to turn to talking motion pictures. 
Inventors have been dreaming of them ever 
since motion pictures became an established 
fact. The first and palpable method was to 
synchronise the moving picture with a 
gramophone record. First came the 
“ Cameraphone,” the method employed being 
to take the motion picture while a stock wax 
cylinder type of record was being played. 
The actors sang, or pretended to sing, and 
the camera photographed the lip motion. 

Then Thos. A. Edison, with his “ Kineto- 
рһопе,” made a distinct step in advance by 
making the phonograph record simultaneously 
with the taking of the motion picture 
negative. Results were far superior, as the 
synchronisation of the sounds with the lip 
motion was good, but the reproduction of this 
synchronisation was difficult, as so much 
depended upon the skill of the operator, 
who generally had another man to start the 
phonograph record and keep it in step. 

Other inventors tried to improve upon 
these methods, and many patents were taken 
out on mechanical and electrical devices for 
keeping the sound record and the picture 
exactly in step. When the film became 
mutilated the difficulties became greater. 

Wireless, through the medium of the three- 
electrode valve, has made perfectly syn- 
chronised talking motion pictures a reality. 


Photion 


Field of Play for 
Fila Accumulation 


Continuous 
zw, Motion 


Unexposed 
Film 


Continuous 
Motion 


і 
Рек о J 


Play Recewing Reel 


Exposed Film 


A schematic diagram explaining the method 


Pig. 2. 
of recording sound on the film. 


I will first describe how sound is recorded 
simultaneously with the taking of the 
picture, and upon the same standard film 
as the picture, and then how the photo- 
graphically-recorded sounds are reproduced, 
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and then you will note the part played by 
photo-electrics. 

Dr. de Forest conceived the idea of making 
talking motion pictures, ог “ phonofilms,”’ 
as he called them, quite a number of years 


Fig. 3. The camera employed when taking motion 
pictures simultaneously with the sound record. 


ago. It was only recently that he attacked 
the problem, and he then laid down as a 
first essential to the commercial success of 
these “ phonofilms ” that only standard film, 
as used in the cinema, should be employed. 
On a narrow strip only ог in. wide he has 
succeeded in recording all kinds of sounds. 
The balance of the width of the film, which, 
as you know, is r in. in width, is used for 
the picture in the ordinary way. This 
narrow sound record is marked with a large 
number of light and dark horizontal lines, 
varying in width, but not in length (Fig. 1). 
How is sound, as represented by these 
lines, recorded upon this narrow strip of 
celluloid ? In reality it is all very simple, 
with the aid of the three-electrode valve. 
Fig. 2 represents a film on edge. The 
picture is taken in the ordinary way by 
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means of the ordinary cinema camera, and 
the method consists of holding the piece of 
negative in position for a fraction of a 
second, taking the picture, pulling the film 
down, and taking another picture, and so on. 
In ordinary cinematograph work about 
16 pictures are taken per second, but in our 
work we take about 20 per second. The 
sound must be put on continuously; we 
could not have the spaces between the 
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highly amplified, and this is done іп order 
that the variations of the electric currents 
shall be large enough to affect the light 
emitted by the lamp in the camera. The 
lamp consists really of a two-electrode valve. 
The lamp is called by Mr. Case the A. E. O. 
—alkali-earth-oxide. These amplified cur- 
rents, representing speech before the micro- 
phone, vary the actinic light from the lamp. 
The light is allowed to shine through a very 


Fig. 4. 


pictures, for example, appear in a sound 
record. A sound record must be continuous, 
so that it is put on the film before the jerking 
action takes place. In the camera a small 
gas-filled lamp is placed. The method of 
recording is as follows :—The sounds emitted 
by the speaker are. picked up by means of 
a very sensitive microphone. Тһе very 
small electric currents, which represent the 
sounds emitted before the microphone, are 


A cinema projector fitted for ** speaking films." 


fine slit, placed as close as possible to the 
celluloid film. It is one and a-half thousandths 
in width, and you can see that a steady light 
will print a line on the portion of the film 
reserved for the sound record. The sound 
record is o:rin. in width, and if the film 
were standing still a line one апа a-half 
thousandths wide and o-1 in. long would be 
recorded. The variations of the intensity 
of the light from the lamp are thus recorded 


= 
„= Á 


JANUARY 7, 1925 


photographically on the film in the form of 
horizontal lines of varying width and grada- 
tions of black and white. From the nega- 
tive, after development, any number of 
positives can be made. 

Fig. 3 shows the camera for taking motion 
pictures simultaneously with the sound 
record. This method guarantees perfect 
synchronisation. There are two lenses, one 
for focussing and the other for taking the 
picture. 

The next question is, “ How are these 
photographic sounds reproduced? " The 
roll of positive film is placed in an ordinary 
cinema projector (Fig. 4) to which has been 
fitted an attachment containing a small 
incandescent lamp, a fine slit of similar 
dimensions to that used for taking sound 
records, a guide for the film, and a photo- 
electric cell. The light from the small in- 
candescent lamp (Fig. 5) shines through the 
fine slit, and the film is guided so that the 
portion of the film upon which the sound is re- 
corded passes before the illuminated slit. The 
intensity of the light which passes through 
the more or less translucent film is governed 
by the number and width of the horizontal 
lines. This fluctuating beam of light falls 
on the photo-electric cell, and it is the 
property of a photo-electric cell that its 
resistance changes with the intensity of the 


The interest which H.R.H. the Prince of Wales takes in wireless matters was 
again shown when he recently visited 252, the Mill Hill School Wireless Station. 
The photograph shows the Prince conversing with Mr. C. W. Goyder, the operator. 


THE WIRELESS WORLD AND RADIO REVIEW 


469 


light falling upon it. The cell we use, and 
which must be used for talking motion 
pictures, must be instantaneous in its action, 
and the photo-electric cell invented by 
Mr. T. W. Case, and known as the Thalofide 
cell, is used. It consists of a deposit of 


Fig. 5. The arrangement of the apparatus for 
reproducinq the film simultaneously with the sounds. 


thallium and sulphur on a quartz disc, 
$ іп. diameter. It is very sensitive in action, 
but of very high resistance, sometimes as 
much as 500 megohms. The current from 
the cell is taken through an amplifier and 
amplified sufficiently to enable it to 
actuate the loud speaker. Remember 
that the sound has had a long journey 
through the air. The microphone current: 
have been amplified, taken through the two- 
electrode valve, the 
light from this has been 
passed through a fine 
slit, and has been re- 
corded on a film. This 
has then been through 
a photographic bath, 
and a print has been 
made from it. For re- 
producing, there is a 
small incandescent 
light shining through 
the slit, through the 
film, on to the cell, 
there is amplification 
again, and finally, the 
loud speaker, which is 
probably the weakest 
link in the chain. I 
think you will agree 
that the results аге 
wonderful, when you 
consider the long path 
through which the 
sound has passed. 
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Sparta One-Valve Amplifier. 

This is a very simple and neat instrument 
of compact construction and makes use of 
a dull emitter valve of the 0.06 type. It 
corresponds in overall dimensions with the 
Sparta crystal set, for which it is intended for 


A novel arrangement for an amplifier by Fuller’s 
United Electric Works, Ltd. 


use as a single low frequency amplifying 
stage. When once the filament resistance 
has been adjusted the case can be closed, 
thus safeguarding the valve from breakage. 


Glazite Connecting, Wire. 

Intended to replace the ordinary tinned 
copper wire, this latest product of the 
London Electric Wire Company and Smiths, 
Ltd., has a coloured covering which gives 
ready identification of the various leads and 
prevents short circuits should the wires be 
pressed into contact. The covering is both 
damp and flame proof, and is obtainable in 
four colours: red, blue, yellow and black. 
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Not only does the use of this wire prevent 
accidental short circuit between the leads, 
but it gives a very attractive appearance to 
a receiving set. It is difficult, however, to 
make “Т” joints owing to the fraying of 
the protective covering, but this is no dis- 
advantage for it is much more satisfactory 
to distribute all these from a strip of con- 
necting tags. 


Wire Bending Pliers. 

Supplied as an attachment for fitting to 
round-nosed pliers this clever device pro- 
duces, with great rapidity, looped bends 
of uniform size. The advantage is gained 
that the wiring may be given suitable bends 
whilst in position, and without removing it 


The attachment shown on pliers and eramples of 
their use. 


as is usually the case when using ordinary 
square-jawed pliers. It is a product of 
the Rockwood Co., Ltd., to be found 
amongst their useful range of tools specially 
designed for instrument work. 
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A front view of the receiver showing the tuning condensers, neutralizing condenser, filament resistances, 
variometer and switch and the tops of the Н.Е. transformers. 


IDEAL RECEIVERS-II. 


A THREE-VALVE RECEIVER. 


With one H.F., Valve Detector, and one stage of L.F. 


In the following article we describe the construction of the Three-Valve 
Receiver discussed in the last number of this journal. 


By W. JAMES. : 


THE REACTION VARIOMETER. 


T wil be seen from the theoretical 

diagram (Fig. 1, page 439 of last number) 

that a variometer is connected in the 

anode circuit of the detector. A large 
variometer is employed with a switch to 
connect the windings in series or parallel. 
If the receiver is to be employed principally 
for the reception of short wavelength signals, 
there is no need to use such a large variometer 
with a switch—a small variometer of the 
ordinary type, such as is used in receivers 
tuning over about 300-500 metres may be 
employed instead. The purpose of this 
` variometer is, of course, to provide reaction 
effects, and so to enable one to increase the 
signal strength and selectivity. Should the 
variometer be so adjusted that oscillations are 
produced, these will be confined to the 
detector valve circuit, and will not reach 
the aerial, because the first valve is 
" balanced." The increase in signal strength 
and selectivity obtained by adjusting this 
variometer is well worth while, and does not 
complicate the tuning of the set. When the 


desired signal is heard, it is only necessary 
carefully to adjust the variometer and second 
tuning condenser, C}. 

A fixed condenser, C,, of о:00І microfarad, 
is connected across the transformer to carry 
the high frequency component of the rectified 
current. | . 


THE NORMAL GRID VOLTAGES. 


The grids of the valves are given a suitable 
normal voltage as indicated in the figure. 
For the first valve (the H.F. amplifying 
valve) the grid is made about 1:5 volts 
negative by a single dry cell connected be- 
tween the grid return wire and the negative 
side of the filament battery ; this is a suitable 
bias when a D.E.5 type valve is employed 
with an anode voltage of about 60 volts, or 
a D.E.5 B valve with 120 volts. 

To obtain good rectification, the grid 
return wire of the tuned circuit connected 
to the grid of the detector is connected to the 
positive side of the filament. 

The third valve, which is coupled through 
a transformer to the detector, works into the 
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loud speaker or head telephones, and there- 
fore has a negative bias of 4} volts obtained 
from a three-cell unit. This bias is satis- 
factory when a D.E.5 type valve is employed 
with an anode voltage of 120. When the 
set is used at a place about r5 miles from 
the 2 LO broadcast station, however, I find 
the grid bias should be about 12 volts nega- 
tive, with a correspondingly higher anode 
voltage. The signal strength is very great— 
sufficient, in fact, to overload ordinary 
household loud speakers—and the quality 
of the signals is excellent. Control of the 
volume may be obtained by adjusting the 
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view to obtaining the strongest possible 
signals. A very satisfactory combination 
comprises a D.E.5 B valve and a Marconi- 
phone 6 to 1 Ideal transformer. 


THE NEUTRALIZING CONDENSER. 

This is a variable condenser having a 
maximum capacity of about Io micro- 
microfarads. There are a number of con- 
densers on the market which are quite 
suitable for use in this receiver. 


CONSTRUCTION OF THE RECEIVER. 
The accompanying photographs and draw- 
ings show the construction and wiring of the 


Fig. 3. Layout of ebonite panel with particulars of the holes when Burndept 0-0002uF tuning condensers, 
Ormond filament resistances, an Igranic type S.R. variometer and a Utility three-pole switch are em- 


ployed. 


When other components are used, modify the layout accordingly. 


Drilling details :—A, і in. 


dia. ; B, § in. dia. ; C, 5/16 in. dia. ; D, 3/16 in. dia. ; E, 5/32 in. dia., countersunk; G, і іп. dia., 


countersunk ; 


variometer, the filament current of the first 
valve, and the anode voltage of the detector 
valve. 


THE L.F. TRANSFORMER. 

When the receiver is employed for tele- 
phony, the first requirement is good quality. 
The intervalve transformer, T,, is therefore 
chosen to match the detector valve, and in 
this instance a Marconiphone Ideal trans- 
former having a ratio of 4 to 1 is emploved 
with a D.E.5 type valve as the detector. 
For the reception of Morse signals, however, 
the principal requirement is volume. Dis- 
tortion does not matter. Hence the trans- 
former and valves should be chosen with a 


Н, 4 in. dia., countersunk. 


receiver. There is an ebonite front panel 
measuring 20 ins. by 8 ins. by in., which 
carries the tuning condensers, neutralising 
condenser, filament resistances, variometer, 
variometer switch, and telephone terminals. 
This panel is fastened by two brackets to a 
base of hard wood measuring 19] ins. bv 
8&4 ins. by ĝin., which supports the low 
frequency transformer, grid battery G,, 
fixed condenser C,, the anode battery con- 
denser Cs, and the terminal strip. Тһе base- 
board also carries the coil and valve platform. 
Three-ply wood is employed in the construc- 
tion of the platform, with pieces of ebonite, 
and the valve holders let in at suitable 
points. 
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Fig. 4. A view of the top of the receiver showing th} connection strip, the valve holders, one coil-holder, one 
сой, the neutralizing condenser, the variometer, the L.F. transformer, and the grid battery. 
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Fig. 5. Details of baseboard. А Матсопірһопе Ideal transformer, Burndept 4} volt grid battery, two 
fixed condensers, a single dry cell, five wooden pillars and a terminal strip are mounted. 
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Fig. 6. Details of platform, which is of three-ply wood. Drilling details : —K, 1; in. dia.; L, ELT 
dia. ; M, { in. dia. 


Commence the work by trueing the } in. 
ebonite panel to 20 ins. by 8 ins., and mark 
it out in accordance with the drawing of 
Fig. 3. Then drill the panel, and finally, 
assemble the components and see to the 
action of the resistances and condensers. 
The appearance of the front of the set when 
assembled is clearly shown in the photo- 
graph at the head of this article. 

Then attend to the  baseboard. This 
should be of a hard wood, measuring 191 ins. 
by 8$ ins. by $ in., and have the components 
arranged оп it as indicated in Fig. 5. It is 
secured at right angles to the ebonite panel 
by two brackets, as may be seen from 
Fig. 4. 

Next secure a piece of three-ply wood 
measuring 14j ins. by 8 ins. (Fig. 6). This 
Is supported on five short pillars of round 
wood, $ іп. diameter by 3$gin. long, which 
have their ends screwed to the baseboard. 
Mount the three valve holders (Burndept 
ant:-phonic valve holders are employed in 
this set) by cutting holes in the platform as 
indicated in the figure, and fix them so that 
their bases are below the platform, while the 
tops of the holders project a little above the 
surface. Two pieces of ebonite are let into 


the platform. Details of these pieces are 
given in Fig. 7, and the portions of the 
platform to be cut away are indicated in 
Fig. 6. On the ebonite pieces are mounted 
sockets to take the pins attached to the coils, 


MN 44- 


Fig. 7. Details of ebonite pieces for platform 

Drilling particulars : —E, 5/32 in. dia. ; К, } in 

dia.; H, 4 in. dia. and countersunk; L, tapped 
4 В.А. 


апа two small terminals supplied with short 
flexible connecting wires. The piece of 
ebonite which acts as a holder for the second. 
H.F. transformer has an additional terminal 
with a connecting wire, which is employed to- 
connect one side of the neutralising condenser. 
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Each piece of ebonite therefore carries two of the second H.F. transformer to the 
sockets, which are connected to the secondary neutralising condenser. 
circuits, two terminals with flexible connect- Having assembled the whole of the 
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Fig. 8. Wiring diugram. Т,, aerial transformer; T, intervalve Н.Е. transformer ; 
T» Marconiphone Ideal transformer; Сү, C,, Burndept 0-0002 uF tuning condensers ; 
С», grid condenser, 0-0002 НЕ; C, neutralising Mp e C., fixed condenser, 
0-001 uF ; C,, fixed condenser, 2uF ; C2, fixed condenser, 0-002 uF; G,, one dry сей; 
G,, 4} volt Burndept grid battery ; y, variometer ; S, series- Ps el switch, The wires 
X and Y connect to the terminals of the variometer on the panel side. 
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ing wires which are joined to the primary receiver, study the wiring diagram of Fig. 8. 
windings of the coils, and one has an addi- It will be seen that there are several wires 
tional terminal and connecting wire for running between the tuning condenser, coils, 
connecting the tap on the secondary winding filament resistances, and valves, which lie 


476 


below the platform. The baseboard should 
therefore be removed carefully, and these 
connections made, using a stiff wire, such as 
No. 18 tinned copper wire. Those wires 
which connect to the terminal strip should 


"ы еы —— 


Drilling details :—E, 5/32 іп. dia.; H, | in. dia. and countersunk. 


Fig. 9. The terminal strip. 


be run in the approximately correct position 
and be soldered to the terminals of the strip 
later on. Wire also as many as possible of 
the components mounted on the baseboard. 
Proceed with the wiring by putting the base 
board in position and connecting the wires 
to the terminals of the connection strip. 
OPERATION. 

With the wiring completed and carefully 
checked, put the Н.Е. transformers іп 
position and connect them to the circuit by 
attaching the flexible wires secured to the 
terminals on the ebonite pieces let into the 
platform. Notice that the transformer with 
the tapping on the secondary winding is the 
one mounted in the centre of the set. 
connect the aerial, earth, batteries and 
telephones. Tune in a signal by adjusting 
the two tuning condensers, with the vario- 
meter windings in parallel and set at zero. 
The condenser tuning the acrial transformer 
will have a lower value than the one tuning 
the intervalve transformer. It will probably 
be found that when the two circuits are in 
tune the set is oscillating. To neutralise 
the first valve, turn its filament resistance 
to the off position and readjust the first 
tuning condenser ; if the signal is still heard, 
adjust the neutralising condenser until the 
signal is very weak, or is not heard at all. 
Then turn the resistance on again, and make 
a further slight adjustment to the condenser. 
The correct setting of the neutralising 
condenser is easily found if the coils -have 
been wound and connected as described 
above. 

Pairs of high frequency transformers may 
be wound to suit any band of wavelengths. 
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To receive the high-power broadcast station 
(1,600 metres), the secondary winding may 
consist of 300 turns of No. 30 S.S.C. wire 
with a tapping from the 5oth turn (from the 
filament end) of the secondary of the inter- 


ГА 
10'% 
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valve transformer for the neutralising con- 
denser, and a primary winding of 50 turns of 
No. 26 D.S.C. - 

For a minimum wavelength of roo metres 
the secondary windings may have 24 turns 
of No. 16 D.C.C. wire, and the primary 
4 turns of No. 16 D.C.C. wire, with a tapping 
at the 5th turn for the neutralising condenser. 


A simple design for a crystal receiver. which is 
popular in Paris for reception of local broadcasting 


stations. 
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A A DESCRIPTION OF Ф 
© THE FIRST NEW ZEALAND STATION ТО 7 
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» By RALPH SLADE. Ф 
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Mr. Ralph Slade here gives in his 
own words a description of his 
station and its development. 
The equipment of the station 
‘will probably cause some surprise 
among experimenters іп this 
country for it is certainly not 
lavish in its layout. 


HEN the first cable came to 

hand from Radionic, London, 

and which I received on October 

18th (Saturday morning), I can 
tell you that I did no more work that 
morning. I was more excited even than 
when I first heard the American stations in 
1922. Itseemed almost impossible to believe 
at first that my signals had been received 
in England but, of course, it has more or 
less been proved that nothing is impossible 
in wireless nowadays. 

[ give below a few particulars of my 
transmitting and receiving equipment so that 
those stations with whom I have worked in 
England and those who have intercepted my 
signals may know something about the 
station. 

The transmitting circuit used is the four- 
coil Meissner arrangement, ‘possessing the 
following features :— 


(1) High efficiency—7.¢., low input for high 
output (has far greater output/input 
ratio than any other circuit I have 
tried). 

) Adjustments are not complicated. 

All the output is on one wave—the 

fundamental. Here isa sample of some 

readings taken in the same town. On 

100 metres the audibility of the funda- 

mental was 400, while the audibility 

of the half-wave was іі at the most and 
as low as 8 for different adjustments. 


—À 
(м N 
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Тһе three-wire aerial, It is 70 feet in height and 
43 feet in length. 


The half-wave cannot be heard outside the 
town and yet I can read quite loud the half- 
wave of Z 1 AH and Z 1 AC (over 650 miles 


away), while the half-wave of Z 2 AP is 75 
per cent. as strong as his fundamental and 


he is over 400 miles away. 

(4) Kev thumps negligible. 

(5) Interference on waves other than the 

fundamental nil. 

With the old 5 watt set (Armstrong's 
reversed feed-back circuit) I used to get 
numerous QRM reports, but do not get any 
now. 

(6) Wave extremely sharp, and several 
other advantages of minor importance. 
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The accompanying illustrations give various 
views of the equipment and many of the 
шрны instruments can easily be identi- 

ed. 

The aerial coils аге 5} іпѕ. diameter, 
wound with lin. copper tube (easier to 
work than wire). There is 3/16 in. spacing 
between turns and there are seven turns in 
each coil. 

Aerial and counterpoise leads (no earth 
used) are of copper ribbon soldered to the 
copper tube (no clips). 
are supported by two narrow strips of good 
ebonite. 
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in diameter, wound low-loss fashion, with 
the turns not jammed up too tightly and is 
of 14 S.W.G. (even this gets rather hot). 
It must be tightly coupled and it goes better 
when the current flows through it in one 
particular direction, depending upon the 
manner in which the grid coil is connected. 
Across the plate circuit is what was originallv 
а о-оот uF variable condenser, but it had to 
be double-spaced to prevent flash over so that 
the capacity is now 0:00025 ҺЕ. The plate 
coil is suspended centrally inside the other 
aerial coil, being hung from the aerial coil 
supports by the leads from the coil. 


The 


Part of the transmitter. 


The grid coil is coupled to the lower aerial 
coil and just hangs from an ebonite rod, 
which rests across the ends of the two aerial 
coil supports. The grid coil is fairly loosely 
coupled. It consists of 16 turns of No. 14 
gauge wire wound low-loss fashion апа 15 
2iins. in diameter. Across this coil is a 
0:00025 АЕ variable condenser. А clip also 
is supplied with this coil for varying the 
wavelength outside the range of the con- 
denser. 

The plate coil in my opinion is the whole 
secret of the circuit. For high power you 
must have heavy wire and the coil must be 
the right diameter. Mine is 18 turns, 22 ins. 


components are 
undoubtedly efficient. 


simple іп design yet 


The grid condenser is best at about 0-0001 
to 0-0002 uF. For telephony a variable of 
small capacity is better and I might add 
that my speech signals have been heard by 
X 3 AA, 5,000 miles away. The grid leak 
is at present an old Ford coil secondary. 
The liquid leaks were tried and work better 
—for a while—until bubbles of gas form on 
the metal plates and after which it js 
useless. Normally the grid current averages 
about 6:5 тА., but varies between 5 and 
S mA. 

The input varies from тоо to 205 watts, 
but is normally about 150-170 watts. The 
plate voltage varies a bit, of course, but is 
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generally 2,000 and the plate current generally 
about 8o mA. 


The aerial series condenser has a capacity 


of 0-00025 МЕ and is double spaced. The 
plate by-pass condenser is of 0-002 pF with 
plenty of mica. 

The valve is a Phillips Z.4 and has a plate 
dissipation of 240 watts but, of course, is 
worked considerably under the rated value. 
The normal plate voltage given for this valve 
is 3,000 and the normal plate current is 
300 mA. 

The aerial current at present on 150 watts 
input is 1:6 amps., but with 205 watts input 
it is 2:2 amps, on 83:5 metres. 

The plate supply is at present fed through 
two transformers in series delivering 2,500 
volts A.C. 

I could not obtain a synchronous motor so 
had to use electrolytic rectifiers. I have 
84 2-lb. jam jars in a shed and am using the 
bridge method with 21 jars in each leg. The 
aluminium plates are made of 1 in. welding 
rod, bent double, while the lead plates 
are 3-lb. sheet lead with about 3 by r1 ins. 
immersed in the solution of borax tap water, 
with a little ammonia added. At first I 
used to use distilled water, but have given 
up that idea as the rectifier gets just as dirty 


Another view of the transmitter, showing its 
simple layout. 
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The complete station. 


with distilled water as with tap water, and 
the latter is a lot cheaper. The voltage drop 
across the rectifier is high, being about 500 
volts, and as a result possibly wastes about 
i kW. 

When I first started I had a filter, but the 
filter condensers soon broke down. Although 
the note is not too good, there are no key 
thumps. The keying is done in the centre 
tap of the filament transformer. There are 
also a couple of і pF condensers connected 
from the centre tap to each of the filament 
legs. i 
A grid choke is used wound with No. 19 
wire and of about 30 turns, I in. diameter. 

The aerial is 70 ft. high at the free end 
and 45 ft. at lead-in. The lead-in is a three- 
wire cage, 30 ft. long and 1 ft. diameter at top 
апа 5ins. at bottom. The aerirl is flat 
topped and consists of three wires, 43 feet in 
length. Spreader at free end is 16 ft. and at 
lead-in end is ro ft. 

The counterpoise is a six-wire fan 55 ft. 
long and is 10 ft. high and encloses an area 
of 1,500 square feet. The leading-in wires 
pass through the wall through gauge glasses. 

The receiver is the ordinary low-loss type.* 


—— 


олт; February, 1924. 
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The valve is a V.24, and has put up a it into the transmitter and send to local 
wonderful performance. Some time back it amateurs. | 
was the only valve І had апа І used to put I give herewith a concise copy of my log 


LOG OF ENGLISH STATIONS RECEIVED FROM OCTOBER 19th to NOVEMBER 9th 1924. 


Date Call. Wavelength. Period dur- 4 
ing which | Audibility. à ; itions. Weather. 
readable. 
19.10.24 2 NM About 100 5.55-6.30 2 NM See ОКМ іоса! valves. — 
20D p.m. 20D Audibility | QRN bad. 
5 LF 5 LF 


20.10.24 2NM Between 95 and 5.55-5.55 ORN X^ coil. —— 
2 OD IOI m. p.m. RN 
2 8H 
2SZ | 
21.10.24 5 NN Y T | ? -6.45 Power leaks bad .. | Fine and clear, 
2 NM | little wind. 
2 57 | 
20D 
23.10.24 2 OD | Aboot 98 m. | 5.35-6.0 Someone had a buzzer ---- 
p.m. tuned to receiving set | 
(see condi- and swished round | 
| tions) over 2 OD nearly the | 
| whole time. 
афто. 10.24 yi 2 101 m. 6.14-6.25 Bad night, QRM and Windy and wet. 
| р.ш. QRN. Power leaks 
| X | | 
25.10.24 | 2 ММ 100 m. 5.50-6.45 Good' minimum QRN N | Dull but fine, no 
| 257 (95 m. later but as ORM. wind. 
was 100m. at p.m. 
| first) | | 
| 20D 99 ш. | 
26.10.24 | 2SZ 97 m. Ы | 6.3 -6.35 ORN bad . Dull, showery and 
| 2NM roim | p.m. thundery. 
БЕЛКОРЕ Тама етте ы 
27.10.24 | 2NM IO! m. | 6.14-6.40 QRM bad as usual --- 
| (orm. | 
| | 
28.10.24 2NM 101 In., 6.5 -6.40 Night not much good ' Dull, N.E. wind. 
2 KF about 97 in. for receiving. 
| 20D 99 m. | p.m. | QRM. К 
29.10.24 2NM 101 m—98 Қ 6.10-7.00 QRM from power leak | Calm night, cloudy. 
2 OD about 99 m. p.m. at times and from 
| land station (VLA). 
30.10.24 | 2 ММ Between 95 апа | 6.20-7.17 Good night, QRN nil, ' Clear night, N.E. 
| SLF 101 ni. | p.m. until later. wind. | 
5 NN 
2WJ LP E 
31.10.24 2 NM | Between 95 and: rr -7.00 Good: night à г ---- 
| 2KW 101 m. p.m. - 
5 LF | 
| 3 NN | | 
2.11.24 2 NM 101 m. 6.10-6.40 | : NM | 10 | About » 4 QRN ‘getting bad breeze 
| 157 about 96 m. p.m. | 2SZ 21 6.25 
| p-m. 
2nd | 282 96 m., | 6.5 -7.15 2 SZ 5 About T T ORM valves .. T —— 
2 NM 101 m. p.m. 2NM 12 6.25 
2 0D about 97m. |? ор 9 p.m 
4th | 2NM 101 m. | 6.20-6.35 E NM 6 fu — -- --- —— 
| ic 
oth | 2NM 100 m. 6.1 3-6.50 : ММ 4 "АНЫН қ» T ORN ... v Ы: w. winds first, 
| p.m. 6'15 | cloudy, then S.W. 
p.m. | wind, been very 
| | hot ай day and 
now changed again 


| | to N.W. 


JANUARY 7, 1925 


for a few days as relating to my work with 
England. 

So far the signals from 2 NM are the most 
consistent and the others following in order 
зате 6200, 6252, бауу, СТЕ 
G5NN, G2SH, G2KW. The notes of 
G2 OD and G2 WJ are the steadiest and 
easiest to read. 

I am glad my signals were the first to be 
heard in England, and I was unlucky in 
not being the first to work, but I had the 


PHOTOGRAPHS 


In the recent interesting experiments іп the 
wireless transmission of photographs between 


London and New York the apparatus at Radio 


in London consisted of а transmitter 
А view of the receiver, as installed 
Radio  Corporation's office in New 


shown in operation in the accom- 


House 
only. 

in the 
York, is 
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rotten luck to burn out one of the trans- 
formers the very day the first cable came, 
so was on reduced power, as I could not 
obtain another replacement till the next 
day. 

Anyway, Z4 AA deserves to be first to 
communicate with England, since he has 
not the same facilities as we have in the 
town as to power. He has a private installa- 
tion and naturally his power is limited, but 
he is getting all he can out of it. 


BY WIRELESS. 


General J. С.  Har- 
the Radio Corporation 
seen on the right, is an interested 


panying photograph, 
board, President of 
of America, 
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Photo: Kadel & Herbert. 


spectator. No doubt it will be possible, when 
suitable receiving apparatus has been installed 
in London, to carry out “ two-way " transmissions 
of a very interesting kind. 
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This section is devoted to the publication of ideas submitted bv readers 
-and inc.udes many devices which the experimenter will welcome. 


Making an Anti-Capacity Handle. 
XPERIMENTERS troubled with hand 
capacity effects may find the followirig 

gadget of interest. 


Useful extension handle. 


The construction may easily be followed 
from the details given. It will be seen that 
the extension handle consists of a clip bent 
to the shape shown at A, so that it will grip 
the knob when the screw C is forced down 
by the action of the milled nut B. The 
bridging-piece A must be of sufficient thick- 
ness to take a thread so that B is in effect 
a lock-nut. The arm D is soldered to the 
end of the 2 B.A. screw, and if it is inserted 
into a slot or tapered into a hole, a strong 
joint will be produced. 

The ebonite handle is attached to the end 
of D and may be of a suitable length to 
entirely eliminate the capacity effect pro- 
duced when the hand is brought near the 
instrument for adjustment. 

E. A. D. 


** Drilling '' Glass. i 
ANY experimenters would like to 
make their instrument panels of glass, 
which, in addition to possessing good insulat- 
ing properties, would enable the various 
component parts to be seen. The process 


of drilling the necessary holes may not only 
be very tedious but it will require a certain 
amount of skill and there is always the chance 
that the glass may fracture when the work is 
nearly completed. 

An alternative process for making a 
limited number of holes is as follows. 
Obtain a handful of sand, moisten it with 
warm water and place a heap on the panel 
over the spot where the hole is desired. 
Then with a pencil make a small pit in the 
centre of the sand, as shown in the accom- 
panying illustration. A small quantity of 
molten solder is now poured into the pit and 
owing to the rapid and local rise in tempera- 
ture produced, it will usually fracture the 


Making a hole through a pane of glass. 


glass, leaving a clean hole. It is even 
possible to make square holes by suitably 
shaping the bottom of the pit. It would, of 
course, be as well to try this method on a 
few pieces of scrap glass before practising 
on the actual plate and the writer thinks 
that the “ knack " of how to proceed will 
soon be learned. 
R. S. R. 


A Valve Mounting of Low Capacity. 
HE capacity presented between 
the electrodes of the valve is some- 

times added to by using a valve holder of 

poor design. A good method of reducing 
valve holder capacity to a minimum consists 


pos oe, 
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of making up suitable tubular tags from sheet 
brass and mounting them on a piece of good 
ebonite. Fig. і shows the brass suitably cut 
to shape, whilst in Fig. 2, the wide end 


A low capacity valve holder. 


pieces have been bent round to produce a 
tube which will securely grip the valve 
stem. Fig. 3 shows the tube bent up, while 
in Fig. 4, four pieces are mounted to form 
the valve holder. 

TC. 5. 


A New Method of Winding Tuning 
Coils. 

А coil possessing very low self- 
capacity can be constructed as follows. 

Twelve french nails are driven into a block 

of wood in the positions as shown and 


Method of winding tuning coil of low self-capacity. 


numbered т to 12. Using No. 22 D.C.C. 
wire, winding is commenced round the first 
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row of nails, the turns being put on side by 
side to the required depth. А second 
layer is wound around the second row 
numbered 7 to 12 to the same depth as the 
first layer. The coil is then shellaced and 
removed when hard. A two-layer coil with 
14 turns per layer and shunted with a variable 
condenser having a maximum value of 
0:0005 АМЕ tunes over the broadcast 
band of wavelengths. Additional layers may 
be put on as shown by the pegs 13 to 18. 
The complete coil can be easily mounted on 
a standard plug. 
A. К. 

A Reliable Buzzer. 

BUZZER making use of an electro- 

magnet to operate the armature usually 
suffers from the defect that the contacts 
stick and are difficult to adjust. 


A buzzer that never fat!s. 


A buzzer which will never refuse to work 
can very easily be made up by mounting a 
short piece of steel spring in front of a 
battery contact. In the accompanying 
diagram this contact is shown attached to 
the screw B, which is threaded through 
the upright piece and held firmly by a 
locknut. А piece of steel spring 15 also 
carried on the upright but is insulated from 
it by means of an ebonite bush. This 
piece of spring carries a small leaden weight 
A and it is only necessary to apply a side- 
ways pressure to A and release it to 
set the buzzer іп operation. А buzz having 
a duration of 30 seconds is easily produced 
and is usually quite sufficient for making a 
simple tuning adjustment or to effect the 
setting of a crystal. 

EL. 
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Types of Oscillator for а Superhetero- 
dyne Receiver. 


N the last issue of this journal I out- 

lined the principles underlying the 

operatron and design of а super- 

heterodyne receiver. The reader will 
remember that a local generator of oscilla- 
tions is coupled to the grid circuit of the 
first detector, and that when the set is 
employed for the reception of continuous 
wave signals a second oscillator is employed. 
The second oscillator is usually coupled to 
the grid circuit of the second detector. 
When receiving telephone signals this second 
oscillator is not required. 

The local oscillator may, of course, com- 
prise a valve associated with suitable circuits 
forming part of the complete receiver, or 
one may employ a distinct unit which 15 
coupled to the receiver when required. 
No doubt many readers will prefer to employ 
an oscillator designed to be a separate unit. 
Then it may be coupled to the super- 
heterodyne receiver when desired, or it 
may be used as a heterodyne wavemeter 
which is suitable for use with a transmitter or 
receiver, and for other purposes—for instance, 
testing coils and condensers. 


A simple oscillator having a tuned grid 
circuit and а reaction coil 


Fig. 1. 


There are, of course, several satisfactory 
methods of connecting a valve to operate as 
an oscillator. Two usual schemes are given 
in Figs. т and 2. In Fig. 1 the anode circuit 
comprises the H.T. battery (shunted by a large 
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fixed condenser, С»), and thecoil L}. The grid 
circuit contains acoil L, and tuning condenser 
C,. When the circuits are completed and 
coils L, and L, are brought together, oscilla- 
tions will be generated provided the coils 
are suitably connected, and the frequency or 
wavelength of the oscillations may be varied 
by adjusting the tuning condenser 

Oscillations will not be generated if the 


Fig. 2. 


Another oscillator which differs 
from that of Fig. l by employing a 
tapped coil with а tuning condenser con- 
nected right across й. 


filament current is too low, if the voltage 
of the H.T. battery is too low, if the tuning 
condenser C, is too large, if the coil L, is 
wrongly connected with regard to coil L,, 
or if these coils are too far apart. A simple 
method of finding whether or not the valve 
is oscillating is by watching a milliammeter 
connected in the anode circuit (between the 
filament and negative H.T.). When the 
valve is oscillating the anode current falls 
when the grid is touched with the finger. 
By employing a milliammeter in this way it 
is possible to determine with ease and 
accuracy the best values for the anode coil, 
H.T. battery and filament current; there 
is also a best degree of coupling of coils 
L, and L,. 

With some valves it is advisable to employ 
a grid condenser and leak; on the other 
hand results are generally quite satisfactory 


when {һе simple circuit of Fig. І is 


as given. I have found that good results 
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are obtained by using a D.E.R. valve, а 
2-volt accumulator for heating the filament, 
and an H.T. battery of 30 volts. 

The band of wavelengths tuned in by the 
oscillator of Fig. I is practically that which 
may be determined from a knowledge of the 
constants of the coil L, in the grid circuit and 
the tuning condenser С). The reaction 
coil, L,, is usually smaller than the grid 
coil. It is therefore possible to tune over 
two bands of wavelengths by connecting 
the tuning condenser first across the grid 
coil L, and secondly across the reaction 
coil L, A simple change-over switch for 
altering the wavelength range could there- 
fore be connected to the oscillator. 

Further changes to the wavelength range 
can, of course, be made by changing the 
coils. In some instances they may be 
mounted together to form a single unit 
when all that is necessary to tune over a 
different wavelength band is to remove the 
coil unit in the oscillator and replace it 
with another unit containing coils of the 
required size. Alternatively the coils may 
be quite separate—being mounted, for 
instance, in the two plugs of a two-coil 
holder. This arrangement of coils is quite 
convenient in experimental work. 

For suitable values of coils the reader is 
referred to the manufacturers’ particulars 
of their tuning coils. To tune over 350 
to 750 metres with а 0°0005 ИЕ tuning 
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condenser, for instance, a No. 75 coil 
could be employed in the grid circuit and 
a No. 50 in the anode circuit. 

Another scheme of connection often 
employed is indicated іп Fig. 2, where 
L, is the tuning coil and C, the tuning con- 
denser. А large fixed condenser, Cg, 15 
connected across the H.T. battery. It 
will be observed that the tuning condenser 
is connected across the whole of the coil, and 
that the filament is connected to a tapping 
on the coil. The most suitable position 
for the filament tapping should be found by 
experiment, but is often between one-third 
(from the grid end of the coil) to half-way 
along the coil. 

To secure accuracy of calibration it is 
necessary to operate the oscillator always 
under the condition which obtained when 
the calibration was made. Тһе wave- 
length changes as the filament current or 
Н.Т. voltage varies, and of course if the 
position or the constants of the coils change. 
If the oscillator is part of a superheterodyne 
receiver there 15 usually no need to employ 
instruments for indicating anode and filament 
voltages ; but if the instrument is to be used 
as a heterodyne wavemeter where constancy 
of calibration is a first consideration, then 
it is advisable to take the precaution of 
setting the H.T. voltage and filament current 
to the values they had when the instrument 
was calibrated. 


OSCILLATORS BEWARE! 


A determined effort to rid the 
district of the bugbear of oscillation 
is being made by members of the 
Dulwich and District Wireless and 
Experimental . Association. The 
accompanying photograph was 
taken on a recent evening when 
some exciting experiments were 
made with D.F. apparatus in an 
effort to discover the whereabouts 
of local “ howlers." Frame aerials 
were employed with two mobile sets, 
and a number of bearings were 
taken. 
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E have just completed our similar toand mounted 

standard series of tests оп on the | slant а іп 

some new Mullard valves sent the D.F. Ora. The 

us by the makers. Known as question therefore 


the D-06, these valves are of the “ бо milli- 
ampere " type, and, in accordance with 
the policy of the makers, are issued in two 
forms: one for high frequency work and 
rectification (р:06 Н.Е), the other (О-об 
L.F.) for low frequency amplification only. 


Fig. l. Sketch of base of Mullard D.06 valve 
showing the wire link between thefgrid and filament 
pins of a new valve. 


On taking these valves from their boxes 
it was noticed that a simple device has been 
employed which will prevent any used valve 
being sold to the public. This consists of a 
piece of wire connecting the grid and one 
filament terminal (Fig. 1), the ends of the 
wire being sealed. While therefore it is 
possible to test the filament for continuity, 
the valve cannot be used in a set without 
removing. the short circuiting wire. We 
welcome any such innovation as it ensures 
the purchaser new and unused valves. 

As to the valve itself it is to be noted that 
the new type of construction which employs 
the tunnel shaped anode has not been 
adopted in the р:06. the electrodes being 


arises, are these new 
valves additional to 
or are they designed to replace the D.F. 
Ora? We incline to the latter view. 


THE D-06 L.F. 

Filament characteristics for the L.F. 
variety are given in Fig. 2, the current and 
emission at tbe normal voltage being 
‘O7I ampere and 6-2 milliamperes respec- 
tively. This seems quite sufficient emission 
for ordinary purposes, such as for which 
the tube is designed, and the efficiency 
works out at 29 milliamperes per watt. 


FILAMENT AMPERES 
EMISSION ІМ MILLIAMPERES 


5 
5 
5 


FILAMENT VOLTS 


Fig. 2. Curves showing how the emission and fila- 
ment current vary with filament voltage. 
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Fig. 4. Curves showing variation with plate volts 
of plate current (A), amplification factor (B) and 
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The dotted 


curve “ D” shows the value of the plate 


impedance when the grid is set at —5 in- 
stead of zero, the latter grid potential being 


o 
ЕЕРЕЕ ТЕО 
пЕвНВИНБИБИЯНЬЧИНИНЕЯ 


N 


The D-06 L.F. 


Saturation is com- 
has a magnification factor of about 7, but 


the work the valve is 


intended to perform and a long operating 
range is afforded when the plate potential 


is raised to 80 volts. 
5 
GRID VOLTS 


о 
с 
< 
d 
J 
ә 
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(See curve С, Fig. 4). 
The effect of saturation is reflected in 


curve C, Fig. 4, which is seen to rise for plate 


LÀ 


The plate current characteristics in Fig. 3 


are verv suitable for 


Fig. 3. Grid voltage-plate current curves. 
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plate potential. Actually subsequent tests 

showed that no material advantage was to 
according to the H.T. The impedance at 
the one usually employed when determining 
the values for the impedance curve. 


mencing at zero grid volts, so that no useful 
purpose is gained by a further increase in 
be gained by using more than about 60 volts 
varies slightly above or below this figure 
normal operating potentials is about 13,300 


potentials above, say, 65 volts. 


ohms. 


Н.Е, 


the emission and 


filament current vary with filament voltage. 


FILAMENT VOLTS 
Curves showing how 


9. 


Fig. 


we obtained excellent 


Р 


On circuit test the behaviour was such as 
would be expected from the curves already 
obtained. With 70 volts Н.Т. and а bias 


of —5 on the grid 
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results and provided the set was not forced, 
no distortion was noticeable. 


THE D-06 H.F. 

The curves relating to this valve are 
given in Figs. 5, 6 and 7. The emission 
at normal voltage was slightly lower than in 
the previous case, but was nevertheless 
quite sufficient for H.F. work. Actually in 
the valve under test it proved to be 4:25 
milliamperes. 

The two sets of plate current curves 
illustrated in Figs. 3 and 6 should be com- 


PLATE CURRENT IN MILLIAMPERES 


GRID VOLTS 


Fig. 6. Grid voltage-plate current curves. 


pared for they differ very considerably and 
it will at once be recognised that the H.F. 
type has a much higher magnification factor 
and impedance. A comparison of Figs. 4 
and 7 will also prove interesting. From the 
latter we find the magnification and im- 
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PLATE VOLTS 


Fig. 7. Curves showing variation with plate volts 
of plate current (A), impedance (B), and amplification 
factor (C). 


pedance to be approximately 20 and 40,000 
ohms respectively. 

The results of our circuit tests were most 
successful ; 50 volts plate potential appeared 
to be about the best to use although it was 
found that critical adjustment was not 
necessary. : 

Although we did not test for it, we incline 
to the belief that the H.F. type would most 
probably function very well in resistance 
capacity coupled circuits. 

Finally, both of the valves under review 
may be considered as excellent examples 
of their class. It is interesting to note, 
however, that contrary to the design of the 
bright emitting single ring valves, the present 
ones are designed with widely different 
characteristics and they should therefore 
be better suited to the special work for which 
they are intended. 


GERMAN-SOUTH AMERICAN WIRELESS SERVICE. 


As the result of experiments on short wave- 
lengths between Nauen and Buenos Aires, a 
regular ten-hour service has been opened between 
the two stations for the transmission of commercial 


messages on a 30-теіге wavelength with a power 
of two kilowatts, says The Times. The most 
favourable period has been found to be from 10 p.m. 
to midnight. Purther experiments are being made. 
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STANDING WAVES. 


This, the concluding insta’ment, gives the results of the wavelength 
measurements on a parallel wire system. 


By Gustav Lamm and EDWARD GRAHAM. 


(Concluded from page 437 of previous issue). 


Fig. 7. (<).—The wires as in Fig. 6. Au, = (10.178 x 1:000785 + 0:004) 
The wavelength was found as follows :— metres. 

Node т at (5:0845 + 0-OOI) metres. Att, = (10:187 + 0:004) metres. 

Node 2 at (10°1735 + 0:001) metres. Thus the wavelength is determined with 


The point of short-circuiting, A, must not ап accuracy of more than o-4 % 
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Fig. 7. Curves from which the wavelength may be found. 
be used because one is not able to fit its In most practical cases it will suffice 
position with sufficient accuracy. to use the у value without corrections. 


y — node 2 — node I = (5:089 + 0-002) The difference between the right value 
metres. K is 0:000785 for the corresponding 10:187 metres and the value 10:178 metres, 
wavelength and is only 0-009 metres. 
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Fig. S. The curves obtained when a valve voltmeter was employed, 
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Fig. 8 (ес). —Тһе wires as in Fig. 4. 


The curve is obtained using the thermionic 
tube voltmeter, E, Fig. 3. Theory and 
practice coincide. 

RESULTS. 

If we compare the curves obtained with 
the thermo arrangements with the one 
obtained with the valve voltmeter we at 
once see the difference in their character- 
istics. The thermo-junction can be соп- 
sidered as having only resistance, but the 
valve acts as a capacity load. Here theory 
and practice go side by side. 

We have further seen that we are really 
able to get any curve form at the measure- 
ments though we have induced a pure sine 
voltage upon the wires. 

To secure very accurate wavelength values 
we have to proceed in the following manner : 
Method of measurement:  vacuo-thermo- 
junction with millivoltmeter (M about IO), 
at A the wires should be short-circuited ; 
between the B terminals we put in 
an electrolytic resistance with a value 
making the two maximum points per half- 
period equal and giving a symmetrical 
curve. The measurements should be 
taken at the nodal points where the accuracy 
may be, say + I màllimetres. | 

Now it is only necessary to make the 
theoretical correction according to the for- 
mula: Au, = 2у (І + К). 

For practical purposes it is quite sufficient 
to use the valve method and measure the 
distance between two points of the same 
maximum voltage. 


CORRESPONDENCE. 


Reception of Zurich Broadcasting. 


To the Editor of THE WiRELESS WORLD AND 
Rapio REVIEW. 

Srr,—I read in your columns that the Zurich 
broadcasting station has been received in this 
country on two valves. 

I have been receiving Zurich for about a month 
past on one valve with reaction, the plate current 
being supplied from the A.C. lighting mains 
(205 v.) via а rectifying valve. The strength is 
equal to all stations except 2 LO, Radiola, Brus- 
sela and Aberdeen, and the only thing which mars 
reception is the incessant jamming from broadly- 
tuned spark stations working on (nominally) 
600 m. Despite the fact that only one valve 18 
used there is no noticeable fading, and reception 
is possible on certain occasions in davlight. 

1 should be interested to know whether any 
other of your readers receive this station on one 
valve. E. J. А. KENNY. 

Dulwich, S.E.21. 
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A Tungar Rectifier Hint. 


To the Editor of Тик WIRELESS WORLD AND 
Rapio REVIEW. 


Srr,—For some years I have been using а 
Tungar Rectifier for charging batteries, and have 
found that after a certain number of hours (about 
1,500), the charging current drops down to nil, 
despite the fact that the valve is unbroken. The 
rectifier I use is the tapped transformer type and 
I find that by raising the tap to one higher (230, v. 
to 210), current commences to flow again and con- 
tinues to do so for about another 1,000 hours. 
The tap can then be raised to 190 v. with the same 
results. By this method I have succeeded in ob- 
taining about 5,000 hours from a single bulb. The 
slight increase in input wattage is well worth the 
extra life. I think your readers using this typeof 
charger may be glad_of this tip. 

Ropney Е. СоввЕв. 


London, S.E.24. 


Misuse of Call Signs. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. . 


Sir,—I have lately received various reports of 
reception of C.W., on about 125 metres, supposedly 
from my station 2 AS. 

It is evident that some unauthorised person is 
making use of my call sign, as I neither use this 
wavelength, nor do the reported times of trans- 
mission agree with my log entries. 

The matter has been reported to the competent 
authority, who is taking action, and perhaps the 
publication of this letter will also have the desired 
deterrent effect on the offender. 


W. Harwoop Moon (2 AS). 
Penarth, Glam. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


Srr,—I see in your issue of November 26th, that 
Mr. Stanley Ward complains of the misuse of the 
call sign 2QS. I should like to point out once 
again that my own call sign, 2 US, is frequently 
reported to have been heard in the Manchester 
area. It would appear that 2 US and 2 QS are both 
being misread, and that some transmitter in the 
Manchester area is either misusing one of these 
call signs, or fails to pronounce his own distinctly. 
During the last few weeks I have received an 
average of six reports per week, all from the 
Manchester district, of concerts transmitted on 
Sunday evenings. 

Should this. come to the notice of the trans- 
mitter concerned, I trust that he will endeavour to 
pronounce his call sign in such а way аз will pre- 
vent confusion between 2 US. 2 QS and the correct 
letters. This has been going on for over & year 
now, and I cannot persuade myself that anybody 
would persistently misuse the same call sign for so 
long. If 2 QS'’s reports ure all of Sunday trans- 
missions my theory would appear to be confirmed. 


J. Е. Stanrey (2 US). 
Highgate, N.6. 
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The Municipality of Vienna proposes to levy an 
entertainments tax on the Vienna Broadcasting 
Company. 

* * * * 

Four hundred accumulators belonging to listeners- 
in have been destroyed by fire at a re-charging 
plant in Carr Street, Stepney. 


* ж ж ж 


NFF, the Hilversum broadcasting station іп 
Holland, with a wavelength of 1,060 metres, is 
shortly to increase its power tenfold. 

* ж ж ж 


A Post Office official states that although a special 
form of licence has been issued for broadcast recep- 
tion at sea, only fifty have been applied for. 


ж ж ж ж 


The successful six months’ test of the experi- 
mental wireless beacon at Nash Point, Bristol 
Channel, will probably lead to the erection of 
similar beacons round the coast. 


ж ж ж ж 


Captain Jackson, of the Moravian mission boat 
Harmony, states that the one wireless receiver in 
Labrador regularly picks up New York broadcasting, 
but cannot get the Bzitish programmes. 


DX WITH MEXICO. 


Two-way working with Mexican BX was estab- 
lished by Mr. E. J. Simmonds (2 OD) of Gerrard’s 
Cross, Bucks, on December 19th at 7.15 a.m. The 
communication took place on 78 metres, and 
signals were received well at both stations. In the 
course of transmission, Mr. Simmonds sent the 
following message: ‘Greetings to Mexican ama- 
teurs from Radio Society of Great Britain." BX 
is the call sign of Mr. Harold Mapes, of Guanajuato, 
Mexico. 


BELGIAN AMATEUR WORKS CANADIAN. 


In the course of the Transatlantic communi- 
cation tests, the Belgian amateur 4 YZ has suc- 
ceeded in working with the Canadian C 1AR on 
two occasions, at 5.30 and 6.0 a.m. respectively. 
In the first attempt a power of 14 watts was em- 
ployed by 4 YZ, which was increased to 20 watts on 
the second occasion. 


NKF's SCHEDULE. 


The short wave transmissions from NKF, the 
U.S. Naval Research Laboratory at “ Bellevue,” 
Anacostia, D.C., are continuing until further notice. 
These signals have been received by a number of 
British amateurs. The times given in the following 
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schedule are given in Eastern Standard Time, 

which is five hours behind G.M.T. 

54-3 metres.— Mondays, Wednesdays and Fridays, 
8.0 to 8.10 and 9.0 to 9.10 p.m. 

72 to 82 metres.—Mondays, Wednesdays and 
Fridays. 8.30 to 8.40 and 9.30 to 9.40. Exact 
wavelength will be announced during each 
test. 

94.3 and 32 metres.—Simultaneous transmission, 
daily except Sundays, beginning at 10.0 p.m. 
working traffic with NPL. 

Reports of the reception of these signals will be 
welcomed at the above address, and should include 
date, hour, and minute, wavelength, audibility, 
steadiness, presence or absence of disturbance and 
atmospherics, and weather. 


COURSE IN A.C. WORK. 

A useful course in ‘ Alternating Currents and 
Electrical Oscillations ” is to be given by Mr. D. A. 
Owen, B.A., D.Sc., F.Inst.P., at the Sir John 
Cass Technical Institute, Jewry Street, London, 
E.C.3. The course will consist of ten lectures, 
accompanied by practical demonstrations, and will 
be held on Tuesday evenings from 7 to 8.30 p.m., 
commencing Tuesday, January 13th, 1925. For 
residents in the administrative County of London, 
the fee for the course is 108. Students under 18 
years of age are admitted at half fees. 


NEW AMERICAN BROADCASTING STATION. 

The recent opening of KOA, the new broadcasting 
station of the General Electric Company at Denver. 
in the Rocky Mountains, was hailed with delight 
from all corners of America. According to reports 
received, congratulatory telegrams and telephonic 
messages were sent in within thirty minutes of 
the preliminary announcements from California, 
Chicago, New York, and Texas. 

One of the most powerful of the American 
stations, KOA operates on Mondays, Wednesdays, 
Fridays and Sundays, on a wavelength of 323 
metres. 


PROPOSED FINNISH RADIO IMPORT DUTY. 

The question of the construction of a wireless 
station at Helsingfors, has been under consideration 
by the Ministry of Communications of Finland. 
Some time ago the Finnish Government granted 
a concession for a station to an American, who, 
however, failed to obtain the necessary capital. It 
is thought that the best way to reorganise radio- 
casting in Finland will be for the Government to 
erect a complete station, with the view of later 
renting it to a private company which would take 
over the responsibilities of carrying on its operation. 
It is proposed that in order to defray the expenses 
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of the station, the State should levy an extra tax 
of 10 per cent. of the value of imported wireless 
equipment and materials. 


AMERICAN AMATEUR’S TRAGIC DEATH. 


Radio station 6 СТЕ, states the News Bulletin 
of the A.R.R.L., permanently signed off the air 
the other night when ite operator, Tom Banzhaf, 
went to his death while listening to the dots and 
dashes. Banzhaf, whose home was at 3,466 
Twenty-first Street, San Francisco, died following 
an attack of heart strain before the headphones 
could be removed. 

Banzhaf was an active transmitter, in spite of 
chronic heart trouble, and besides being the 
recipient of many QSL cards, 6 CTE had sent his 
own cards to amateurs all over the United States. 


WIRELESS AND CAMELS. 


A strange blending of the modern and the 
primitive is & feature of the journey to be under- 
taken from Angora to Mosul by a Commission of 
the League of Nations, appointed to establish the 
frontier between Turkey and Mesopotamia. The 
journey from Angora onwards, under escort of a 
strong Anglo-Turkish force, will be made on 


camels, while communication with the League at 
Geneva will be maintained by wireless. 
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BELGIAN AMATEUR DESIRES REPORTS. 


M. A. L. Stainier (4 ALS) of 19 Boulevard de 
Tirlemont, Louvain, the Belgian amateur whose 
signals have frequently been heard in this 
country of late, would be extremely glad to receive 
QSL cards from British amateurs. All such com- 
munications are answered at once. M. Stainier is 
considerably increasing his power in the new 
year, and will work in the neighbourhood of 80 
metres. 


THE В.В.С.в NEW HIGH POWER STATION. 


The British Broadcasting Company’s new high 
power station now under construction at Daventry 
will incorporate many interesting features designed 
to give a maximum power output. 

Situated in open country, the site of the new 
station is 600 ft. above sea level, and nearly 400 ft. 
higher than the surrounding land: A “Т” aerial 
will be used, and two masts are being set up 500 ft. 
and 800ft. high respectively. The transmitter 
will be situated directly under the centre. In 
designing the antenna care has been taken to make 
the natural wavelength as near as possible to 1,600 
metres, the station retaining the same wavelength 
as 5 XX. Although the power rating will be 
25 kilowatts, the actual consumption on the station 
will probably reach 100 kilowatts. A novel earth 
system will be employed consisting of a circular 


The new Marconi lifeboat set. Using a quenched spark transmitter, the installation has a range under normal 


conditions of 50 miles. 


The receiving gear includes a direction finder. 1 
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metal plate laid underground, with a radius оѓ 
100 ft. 

An overhead telephone line will connect the 
station with the London studio, and an under- 
ground cable will also be installed for emergency use. 

It is claimed that the situation of the Daventry 
station will permit crystal reception within a circle 
of 100 miles. The first programme should take 
place in the spring. Transmissions will be made 
in the afternoon and evening, and the new station 
will provide programmes of its own twice a week, 
а provincial relayed programme on a third day, and 
relays of London programmes for the remainder of 
the week. 


IDENTITY OF WGH. 


Many readers have reported the reception of а 
short wave experimental station with the call sign 
WGH. The following information is contained in 
a letter from the American Radio Relay League, 
to Mr. John G. Gibson of Harrow. 

WGY is one of the Radio Corporation stations 
located on Long Island, N.Y. This station has 
been transmitting " ABC de WGH " and other 
test signals for a number of months ; it also appears 
to be handling some regular traffic. WGH is 
understood to be working on a power of kilowatts, 
оп a wavelength of 107 metres. It is licensed to 
transmit on a number of wavelengths between 
92 and 110 metres. 


ADVICE ON TRANSATLANTIC RECEPTION. 


British amateurs hoping to work on short waves 
with America, should at present confine themselves 
to the 95 to 98 metre band, according to the con- 
sidered opinion of Mr. D. B. Knock (6 XG), who 
has recently met with great success in Transatlantic 
working. 

In support of his advice Mr. Knock states that 
when working a short time ago with U IBHM, on 
102 metres, the American amateur reported bad 
disturbance from WGH at Tuckerton, whose 
wavelength is 105. “То go below 90 metres," 
says Mr. Knock, ‘‘ is equally disastrous as local 
interference is very pronounced between 80 and 90 
metres, so that an American amateur would find 
it next to impossible to sort out a weak signal from 
this side—out of the great number of Americans all 
calling CQ at once!” 


U.S. AMATEUR'S TESTS. 


Mr. J. L. Reinartz (1 XAM), the famous circuit 
designer, is transmitting & useful series of short 
wave signals from his station at 371 Hartford Road, 
South Manchester, Conn. А semi-automatic trans- 
mitter is used, and the following is the present 
schedule :— 

25 metres.— Daily from 6.0 to 7.0 p.m. (E.S.T.). 
55 metres.— Daily from 7.0 to 8.0 p.m. (E.S.T.). 

Mr. Reinartz welcomes reports, which should be 

as complete as possible. 


.FINNISH 2 NCB. 


If the Finnish amateur 2 NCB would be good 
enough to communicate to us his name and address, 
we should be glad to put him in touch with a 
British amateur who has heard his signals. 
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Radio Society of Great Britain 


An ordinary meeting of the Society will be held 
at the Institution of Electrical Engineers, Savoy 
Place, W.C.2., at 6 p.m., on Wednesday, the 21st 
January, 1925, when Sir Oliver Lodge, D.Sc., 
LL.D., F.R.S., the newly elected President of the 
Society, will deliver an address entitled '' Matter 
and Radiation." 


An informal meeting of the Society will be held 
at the Institution of Electrical Engineers, Savoy 
Place, W.C.2, at 6 p.m., on Wednesday, the 14th 
January, 1925, when Mr. Stanley Ward will give 
a talk entitled *‘ Some Notes on Short Wave 
Reception.” 


AN EXPERIMENT WITH ATMOSPHERICS. 


That a number of the wireless problems awaiting 
solution can be tackled by the non-technical 
amateur was the theme of the Radio Society's 
talk from 2 LO, recently delivered by Mr. R. J. 
Hibberd. 

A fortune awaited the man who overcame the 
problem of atmospherics, said Mr. Hibberd, and he 
proceeded to describe an interesting little experi- 
ment which could be carried out by all who were 
able to receive the transmissions of rhythinic 
scientific signals from the Eiffel Tower, trans- 
mitted nightly at 10 o'clock. The signals consist 
of a series of 300 dots formed by a single spark, and 
sound to the listener like the second ticks of a 
clock. 

“Тһе amateur or listener-in," said Mr. Hibberd, 
" should plot out these beats on a piece of graph 
paper beforehand. The second dota might be 
placed five small square intervals apart on the 
graph so that each square will represent one-fitth 
of a second. Now having prepared your graph 
chart, with pencil in hand, listen in immediately 
the time beats commence. Directly you hear an 
atmospheric make a line on your graph at the time 
and place at which it occurred. You would 
continue this procedure throughout the whole 
period of the time beats. Another point you must 
consider ia whether the atmospherics are long or 
short in duration. If they are long you will make 
your pencil line long to correspond with its duration 
and if they are shart your pencil line will, of course. 
be made proportionately short. A third observa- 
tion may he attempted, and this is to denote whether 
the atmospheric is strong or weak. If strong, make 
your pencil line thick, and if weak make it thin. 

By carrying out these three operations you will 
find approximately the time of the айповрһегіс, 
its length and strength. When the observations 
have been made a curve may be produced by joining 
the tops of the pencil lines, and from it you can 
deduce the periods when the atmospherics were 
similar. 

“ This little experiment may be carried out each 
night for a week, month or year, as desired, and 
when you come to sum up your results much us tul 
information may be obtained. Those who wish to 
go more deeply into the subject might obtain the 
daily meteorological observations from the Xir 
Ministry, who will post them daily to anyone in the 
United Kingdom for an annual subscription.” 
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(Correspondence intended for Hon. Secretaries 
of Societies тау be addressed c/o The Editor of this 
Journal.) . | 


A highly satisfactory report of the year’s work 
was presented at the Annual General Meeting of 
the City of Belfast Y.M.C.A. Radio Club, held on 
December 11th. | 

The activities of the members up to the beginning 
of the present session were primarily confined to 
the practical side of wireless, but during the winter 
special attention is being given to theoretical 
matters and an instructive series of lectures has 
been arranged. 

* * * * 

“ The Construction of Broadcast Receivers,” 
was the title of an instructive lecture delivered by 
Mr. F. H. Haynes before the Ilford and District 
Radio Society on December 9th. In the course 
of his remarks Mr. Haynes dealt comprehensively 
with the complete installation of a broadcast 
receiver, first giving attention to the aerial and 
earth system, and then describing the most suitable 
crystal and valve circuits. The elimination of 
distortion in loud speakers received careful atten- 
tion, and the speaker advocated the use of re- 
sistance capacity coupling for securing the best 
results. 

* ж ж ж 

The many kinds of rectifiers which are ог have 
been in use in wireless were recently discussed before 
the Wimbledon Radio Society in a lecture by 
Mr. C. E. P. Jones. Among the many types 
mentioned were the chemical, vibratory, mercury 
vapour and the thermionic valve. 

. Mr. Jones’s lecture was preceded by a reading of 
Captain Eckersley’s lecture entitled “ Faithful 
Reproduction by Broadcast," recently delivered 
before the Radio Society of Great Britain. 
* * mE $ * 


With the object of initiating research work, 
members of the Manchester and District Radio 
Transmitters’ Society have been asked to submit— 
(1) any recorded results from past experience ; 
(2) any ideas which they would like considered ; 
and (3) any abnormal and peculiar effects which 
he thinks may merit further investigation. This 
information is being collected by Mr. A. Simpson 
(5 BH), of 28 Westgate, Burnley, who requests that 
all data, which should be as precise and accurate 
ав possible, should reach him by January 17th. 

The Society is holding a dinner on January 20th 
at 7 p.m., and full particulars can be obtained from 
the Hon. Secretary. 

ж 


ж Ф ж 


“Тһе Principles Governing the Action of Crystal 


Receivers ” formed the title of an interesting talk : 


and demonstration recently given! before the City 
of Belfast Y.M.C.A. Radio Club by Mr. John Wylie, 
B.A. The speaker gave a concise explanation of 
inductance and capacity, and proceeded to outline 
the principles of tuning. An instructive demonstra- 
tion was given to show how the crystal acts as a 
detector. 

| * * * $ 

At the annual general meeting of the Bristol 
Centre of the Radio Society of Great Britain 
reference was made to the rapid growth of the 
Society during recent months. It is stil felt, 
however, that many more members are needed. 
New members can attend the special lectures on 
wirelees now being given at the Merchant Venturers 
College, in addition to other lectures and demonstra- 
tions at the University. Among the officers newly 
elected at the meeting were Mr. R. Hodge, us 
Chairman, and Mr. J. К. C. Murray, B.Sc., as 
Hon. Secretary. 


% ж ж ж 


A successful exhibition of wireless and scientific 
apparatus was organised by the Peckham Radio 
Research Society at a sale of work held in St. Luke’s 
Parish Hall, Peckham, on December 12th and 13th. 
More than 141 exhibits were staged, mostly the 
handiwork of members, and included a four-valve 
wireless receiver, various transmitters and numerous 
erystal receivers. Messrs. Alfred Graham & Co. 
kindly lent the Society a power loud speaker 
nat was used to address the audience in the main 

Ап interesting lecture on “ Dynamos and Motors ” 
was given by Mr. R. M. Dougan on December 17th, 
and was followed by a discussion on insulation, 
especially in regard to short wave work. 


N 


FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 7th. 


jon of Electrical Engineers (Wireless Section). Ordinary 
Meeting. At 6 p.m. п Tefreshments at 5.30). At the 
Institution, Savoy Place, C2. 


Society, Lectures : * Electrical Measur- 
ing Instruments," “Тһе Dynatron." 
THURSDAY, JANUARY 8th. 


and District Radio . Visit to Bournemouth 
and Poole Electricity Supply Co.'s Works. 


Luton Wireless Society. Lecture by Captain Р. P. Eckersley, 
M.LE.E. (Chief Engineer of the B.B.C.). 
FRIDAY, JANUARY 9th. 


Sheffield and District Wireless Society. At 7.30 p.m. At the 
Department of Applied Science, St. George's Square. Elementary 
Lecture: " The Valve.” By Гг. Watts. 


D 
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REGULAR PROGRAMMES ARE BROADCAST 
FROM ТІНЕ FOLLOWING STATIONS. 


GREAT BRITAIN. GERMANY—continued. 
CALL WAVE. CALL WAVE. 
STATION. SIGN. LENGTH. STATION. SIGN. > LENGTH. 
Chelmsford  .. .. 5ХХ 1,600 Leipzig .. x oo 454 
Aberdeen i .. 2BD 495 Stuttgart - 2.0 — 443 
Birmingham .. .. БІТ 475 Breslau .. is = 418 
Belfast us .. 2BE 435 Munster.. beg - — в. 410 
Glasgow dá .. 58C 420 
Newcastle Ер .. 5NO 400 BELGIUM. 
Bournemouth .. 6 BM 385 B ! "S 
Manchester .. .. 27Ү 375 ПОО с Mn 
London .. Ps .. 2LO 365 | | i 
Cardiff .. s% .. 5WA 351 HOLLAND. 
RELAY STATIONS: Hilversum ss aa — 1.050 
(on Low Power): 
Leeds-Bradford .. 21,5 346 DENMARK. 
Piymouth 52 .. 5РҮ 335 Lyngby .. с .. ОХЕ 2,400 
Hul .. vt .. 6KH 335 (Except Sundays) 
Dundee .. т .. 2DE 381 
Edinburgh ке .. 2EH 328 SWEDEN. 
Nottingham .. .. 5 NG 322 Stockholm (тейи 
Swansea at .. 58SX 318 verkat) . — 410 
Liverpool .. 6LV 315 
Stoke-on- -Trent .. 6ST 306 SPAIN. 
Sheffield 2 .. 6 FL 3Ul Madrid (Radio Iberica) -- 392 
FRANCE. " : " қ ITALY. 
| ome (Union Radio- 
Radio Paris .. бы ee 1,780 ae 
Lyon | 550 telephone) .. с — 425 
Paris (Ecole Superieure SWITZERLAND. 
des Postes and Tele- 
graphes) . — 450 Lausanne (кеен, HB 2 850 
Paris (Petit Parisien) — 345 Zurich .. -- 515 
(Tuesdays. Thursdays | 
and Sundays. ) AUSTRIA. 
Vienna (Wien) кш. ems 530 
GERMANY. 
К HUNGARY. 
Koenigswusterhausen 
(Sundays only) .. — 2,800 Buda-Pesth .. .. MTI 950 
Berlin .. 5 i. -- 505 
Munich и Ye шг 485 CZECHO-SLOVAKIA. 
Frankfort... T 470 Prague is (wo lf 1,150 
Konigsberg  .. oo 463 Кему .. Ші .. OKP 680 


IRREGULAR PROGRAMMES AND TESTS ARE BEING TRANSMITTED FROM THE 
FOLLOWING STATIONS :— 


GERMANY, Hanover 296 m. HOLLAND, Amsterdam PCFF 2.125 m. SWITZERLAND, Geneva 
HBI 1,100m. DENMARK, Copenhagen 170 m., Ryvang 1,025 п. SWEDEN, Gothenburg SASB 
990 m.. Boden 2,500 m., Malmoe SASC 270m. ITALY, Centocelle ICD 1.800 m. SPAIN, Madrid 
(Radio-Espana), 335 т... Barcelona 325m.. Seville 350m. CZECHO-.SLOVAKIA, Komarov ОКВ: 
1.800 m. JUGO-SLAVIA, Belgrade 1,650 m. 
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READERS PROBLEMS 


Readers desiring to consult the “ Wireless World 


00717779 ПЫ 


INTERFERENCE FROM ELECTRIC LIGHT 
MAINS. 


АМҮ readers have written complaining of 

humming noises in their receivers, due to 
various causes, such as near-by electric light mains, 
tramways or electric motors in near-by shops or 
cinemas, and have asked us to remedies. 

In a number of cases we have noticed that readers 
state that the noise is caused by a motor on their 
own premises. In this case, of course, the trouble 
may be attacked at its source by making sure that 
the framework of the motor is earthed, completely 
screening the motor with metal and experimenting 
with condensers of large capacity across the brushes, 
as the commutator of a D.C. motor is a frequent 
source of trouble in this respect. In the case of 
interference from near-by cinemas, it would be well 
if amateurs in the neighbourhood who suffer from 
this nuisance could get into touch with each other 
with a view to approaching the cinema management 
collectively on this matter, as much could be done 
if the cinema authorities could be mduced to have 
their apparatus inspected by a competent electrical 

eer. 

ere are several remedies, however, which can 
be tried at the receiver end. The more commonly 
recommended of these is, of course, connecting the 
cores of the low frequency transformers either 
to earth or in some cases even to H.T. positive, 
completely screening the receiver in a metal case, 
etc., whilst of course care should be taken to see 
that neither the aerial, lead-in, or earth wire runs 
parallel to or near to any electric mains. 

In very many cases, however, which have been 
brought to our notice, the interference has been 
caused not by induction but by earth currents, and 
in nearly every case this can be cured by dis- 
pensing with the use of an earth connection and 
employing a counterpoise instead. Of course, we 
fedi that in very many cases the amateur has 
not the necessary space at his disposal for the 
erection of & counterpoise under his aerial, but this 
need not deter any one from attempting to eliminate 
humming noises in this manner, as often if a length 
of covered wire 30 ft. or so in length is attached 
to the earth terminal and just led away anywhere, 
either round the skirting board of & room or outside 
the house (the far end not being attached to any- 
thing) the humming will be found to be con- 
spicuous by ite absence, and possibly a great deal 
of crackling noises hitherto attributed to atmo- 
spherics will be found to have disappeared also, 
and in a very large number of cases it is found that 


Information Dept. should make use of the coupon 
to be found 1n the advertisement pages. 


signals are stronger and greater distances can be 
achieved than when the earth connection was 
used. The reason for the latter is probably because 
the distance between the earth terminal of set and 
the earth was far too long. In a large number of 
cases where dwellers in an upstairs flat make use of & 
water-pipe as the earth connection, better resulte 
can be obtained by attaching 30 ft. or thereaboute 
of insulated wire to the earth terminal of their 
set, and either hanging it out of the window or 
plecing it round the room. Another remedy 
which is sometimes effective in eliminating 
these extraneous noises is to place a condenser of 
large capacity, say 2 in the earth lead. Tuning 
will not be greatly ted by this, as the capacity 
of the condenser is very large. The use of a counter- 
poise is, however, usually more efficacious. 


THE BALANCED CRYSTAL METHOD OF 
OBTAINING SELECTIVITY. 


READER has sent in a number of queries 
concerning the balanced crystal method of 
reception. He asks whether it is possible to obtain 
increased selectivity and elimination of atmos- 
pherics by this method, and also asks us to give 
a brief technical explanation of the principles 
involved in this method of reception. 

In order to make use of this method of reception, 
it is necessary to employ two carborundum c 
each having independent potentiometer control. 
The use of carborundum crystals has been greatly 
neglected by the average crystal user since the 
advent of broadcasting. Usually their sensitivity 
is not so great as is that to be obtained with the 
galena-catwhisker combination, but they have 
the advantage that, once set, they are extremely 
stable and not likely to be thrown out of adjustment 
by vibration or the accidental jarring of the table 
on which the receiver stands, as a flat steel plate 
pressing very firmly on the top of the crystal is used 
instead of a catwhisker. If greater sensitivity is 
desired, a steel needle, adjusted with firm pressure 
and not lightly as with a catwhisker, may be 
used instead of the plate, an ordinary gramophone 
needle being excellent for this p . We illus- 
trate on next page a suitable circuit for balanced 
reception, alternative  steel-carborundum ог 
galena-catwhisker combinations being made avail- 
able by switch 83. 

In order to obtain a rectification effect with the 
carborundum crystal, we make use of the well- 
known fact that the asymmetrical conductivity 
properties of this crystal become very sharply 
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defined when a certain critical potential is applied 
to it. If & potential is applied to this crystal and 
gradually increased, the current incréases very 
slowly indeed until a certain critical point is 
reached where the current increases enormously 
with a very small change of voltage. As the voltage 
is increased further, a second critical point is 
reached where the increase of current in respect 
of voltage increase again falls to a very low value. 
The normal potential of the crystal is adjusted 
critically on the sharpest portion of the lower bend 
of the characteristic curve, It is then obvious 
that one half cycle of the oscillatory potential 
set up across the tuning circuit by the incoming 
signal adds itself to the normal applied voltage, and 
since this is adjusted on to the lower bend, a great 
incredse in the normal current flowing through 
crystal and ‘phones is brought about, whilst the 
second half cycle produces a very minute decrease 
in the normal current. Thus rectification is accom- 
plished ; the sharper the bend of the curve, the 
more efficient is the rectification obtained. 


0001,F 


A circuit using balancedjcrystals for eliminating 
interference. 


0-001,F 


When using the balanced crystal method for 
obtaining selectivity, it is possible for weak in- 
coming signals to be read through stronger ones 
on exactly the same wavelength; in fact, the 
stronger signals can be almost entirely eliminated 
and the weaker ones only can be heard in the 
telephones if careful adjustment is made by means 
of the potentiometer. In the ordinary methods of 
obtaining selectivity by means of the tuning 
elements of the circuit, it is only possible to elim- 
inate unwanted signals provided that their wave- 
length differs from that of the ones it is desired to 
receive. Using the balanced crystal method it is 
also possible to conisderably reduce the strength of 
atmospherics in proportion to weak signals. 

In order to make use of balanced reception, two 
carborundum crystals are used, each having 
separate potential control. The two crystals and 
their respective steel plates are placed the opposite 
way round to each other in the circuit, so that 
when they are both individually adjusted, so that 
their normal potential comes on the lower bend 
of their respective curves, it is obvious that no 
rectification can take place, as when one half 
cycle is causing a slight decrease in the normal 
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current through one crystal, it is causing a large 
increase in the current through the other crystal, 
and the result is, of course, that although rectifi- 
cation takes place at each individual crystal, 
no rectification effect is felt in the external circuit, 
due to the fact that the two crystals are rectifying 
in opposite directions. 

Now suppose we slightly move the potentio- 
meter of crystal No. 2, so that the normal potential 
of this crystal is slightly away from the lower bend, 
along the horizontal portion of the curve. It wil 
be seen that we can obtain rectification of weak 
signals whilst stronger ones on exactly the same 
wavelength and also very strong atmospherics 
will be unheard in the telephones, as they will not 
be rectified. The reason for this is that although 
the potential of No. 2 crystal has been adjusted 
further along the horizontal portion of the curve 
away from the bend, yet strong signals sufficiently 
increase the normal voltage apptied to this crystal, 
so that it is taken beyond the bend, and a large 
increase of current takes place through No. 2 
crystal, whilst а small decrease is taking piace 
through No. 1 crystal and vice versa, ав before. 
In the case of weak signals, however, the extra 
voltage applied to No. 2 crystal by the incoming 
signal is not sufficiently large to carry it beyond 
the bend, and rectification is accomplished not 
by No. 2 crystal, which is known as the balancing 
crystal, but by No. 1 crystal, which is known as 
the rectifying crystal. 

In practice switch 5; should first be closed and 
the crystal associated with it adjusted carefully 
with the potentiometer, and then switch 8, should 
be opened and the other crystal adjusted by closing 
switch S,. Both crystals should now be switched in, 
and if correctly adjusted, no signals, or at any rate 
very faint ones, even from a near-by station, should 
be heard. Unless the crystals are exactly matched, 
it is of course impossible that their two rectifying 
actions be exactly balanced out. The crystal that 
shows the most sensitivity should be chosen for 
rectification, and the remaining one adjusted for 
balancing by moving the potentiometer slightly. 
In general it may be said that the less the difference 
between the volume of the unwanted strong signal 
or atmospherics and the desired weak signal, the 
less should be the movement of the balancing 
potentiometer. 

The usual applied voltage does not exceed 1} 
volts, and so a dry cell can be used. The circuit we 
illustrate shows two dry cells so that up 
to 14 volts positive or negative potential may be 
applied to each crystal, it being remembered that 
zero potential is obtained when the two sliders are 
in the centre and not at one end. Two small dry 
cells can be used, and will last several months, 
provided that battery switch S, is opened when the 
receiver is not in use. The potentiometers can be 
of 300 ohms resistance. Either of the carborundum 
crystals may of course be used separately by closing 
either switch S, or S, and adjusting with the 
potentiometer. As loose coupling can be employed, 
if desired, by means of switch S,, the selectivity of 
this circuit should be very high, and by using 
suitable plug-in coils of the correct value, it should 
be possible to completely eliminate the local 
station and receive Chelmsford when quite close 
to the former. The circuit will be found remarkably 
stable and efficient. 
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ELECTRICAL 
MEASURING 


INSTRUMENTS 


THE WESTON 


B ilament Voltmeter 


for Receiving Sets 
MODEL 301. 


simplified tuning by eliminating guesswork as to valve 
adjustments. 

Filament voltage control increases the life of the valve 
from two to three times. 

The Weston Filament Voltmeter is accurate and can be 
relied upon for duplication of results. 


ALL THIS MEANS 


BETTER RECEPTION ! MODEL зот, 
Lit Price £2:9:0 VOLTMETER 


WESTON ELECTRICAL INSTRUMENT C0., LTD. 
15, Great Saffron Hill, London E.C.1 


Teleph oné—Holborn 2029. Paine Pivoted, Smith, London.” 


Pure Crystal 
Reception— 
In oak cabinet, antique 
finish. A splendid in- 
strument, well finished, 
and giving perfect re- 


ception. Has vario- 
meter tuning and 


SELECTIVITY 


The immediate result 


} LOW SELF-CAPACITY 


National Physical Laboratory Report : 


Coll | Se "Сара city in special crystal cup 
o. | Micro-Microfarads ARY LOW БЕР АРАЛЫ for quick change of 
: | 5 OF да crystal. Fitted 
s | 825 Tangent ” with plug and 
| 81 Tuning Coils socket for load- 


and you Ме realise their 


ing сой to 
receive 5ХХ 
Chel msford, 
which has been 
well received at 
a range exceed- 
ing Ioo miles. 


Ask your dealer for 
“Tangent” Coils and 
add 30% volume to your 
present reception and also 
help to cut out your 
local station. 


COMPLETE SETS. 

4 Concert Coils (Nos. 25 
to 75) .. 16/- the set 
11 Concert Coils (Nos. 25 
to 500) .. 8/- the set 
SUGGESTION — These 
make excellent Christmas 


GENT «сопа 


“ Faraday Works," LEICESTER ге ИРУ с. 
—————Қ А 


Price 30/- 
Send for list isd Complete Receivers and Components. 


ЖАГ $. A. LAMPLUGH, LTD. 
д н KINGS ROAD, TYSELEY, 


BIRMINGHAM 
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RADIO TOPICS. 


By THE EDITOR. 


FOREIGN APPARATUS. 


HERE are already indications 
that manufacturers of wireless 
apparatus abroad have not been 
slow to take advantage of the 
opportunity presented to them Ьу 
the removal of the ban by the Postmaster- 
General on the use of foreign apparatus in 
wireless receivers, and agents are already 
active in this country taking steps to intro- 
duce components and sets of foreign origin. 

As we have already mentioned in a previous 
issue, we do not think that the British 
manufacturer of high-class apparatus has 
any serious reason to feel uneasy at the 
prospect of competition from abroad, but 
it is those whose products are of a lower 
standard who are likely to feel the effect 
most keenly. 

There will always be a good market for 
the best because experience and skill is 
required to produce first-class goods, whereas 
almost any manufacturer can put out pro- 
ducts of inferior grade. 


But we must not lose sight of the fact that 
America, for example, has had а longer 
experience of broadcasting than we have had 
in this country, whilst the conditions there 
have also been rather special in character. 
The number of broadcasting stations in 
America is very great, and in certain thickly 
populated areas there has been not only the 
question of oscillation of receivers to contend 
with, but the many broadcasting stations 
working with but very narrow wavelength 
spacing between them have brought about 
the necessity for special attention to be paid 


to the design of apparatus and receivers for 
obtaining selectivity. It is not so much in 
the quality of components perhaps that these 
conditions have shown their effect as in the 
special contrivances which are so numerous 
on the American market. 

Considering the advance made by manu- 
facturers in this country in other directionsjit 
is rather surprising to find how little serious 
attentiou has been paid to the problem of se- 
lectivity and mechanical devices to assist in 
fine tuning. Taking asan example the variable 
condenser, there are a few manufacturers 
in this country who provide a simple vernier 
adjustment or an additional single plate for 
a vernier control, but in America much more 
attention has been paid to the problem and 
the most popular device for very fine adjust- 
ment of variable condensers is to emplov 
gearing to give a step-down ratio between 
the control knob and the spindle of the 
condenser, providing what is known as a slow | 
movement dial adjustment. 

Those who have used condensers of this 
type for precise tuning would probably 
never go back to other methods because 
of their convenience and the superior results 
which can be obtained from their use. 

One has only to glance through the 
advertisement pages of an American trade 
wireless journal to appreciate how much 
attention has been paid to refinements in 
controls to provide accurate tuning adjust- 
ments and a comparison with the products 
of British manufacturers leads us to believe 
that this is one of the weakest points in 
our own apparatus when it comes to a ques- 
tion of competition with producers in the 
United States. 
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The two-stage power amplifier. 
by releasing the grub screws in the filament resistance knobs. 
across the cabinet. 


The top wooden panel is attached ly six 4 B.A. screws, and can be removed 
The end projections rest on battens 


BUILDING A 


POWER AMPLIFIER. 


Complete constructional details will be found for making up a high grade 
amplifier having two low frequency stages. The design can be copied by 
the beginner, and he will find that he will not come up against any difficult 
operations beyond his skill and requiring liberal workshop equipment, 
whilst the wiring layout will be found easy to follow. It will be seen that 
while certain high priced components have been used to ensure the best 
possible performance, wooden panels are employed to simplify the 
construction and economise in cost. Several new constructional features 
will readily be noticed. 


By F. H. Haynes. 


OR use after valve detection, this 
amplifier gives the necessary increase 
in signal strength for loud speaker 
work. 

The circuit (Fig. 1) is a usual one in which 
the first valve is operated through an input 
transformer, and transformer coupled to the 
second valve, whilst an output transformer 
is used to feed the loud speaker so as to re- 
move it from direct electrical connection with 
the high tension batteries and also to limit the 
current flowing through its windings. Each 


valve can be supplied with its requisite plate 
potential, and two grid batteries give the 
very necessary grid potential control. It 
is better to use separate batteries for each 
valve to avoid the coupling between the 
valve circuits which would occur should one 
of the cells become faulty and create a high 
resistance. Ifa high resistance path becomes 
common in the grid circuits of both of the 
valves low frequency oscillations will be set 
up and a continuous note will be emitted 
from the loud speaker. 
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The parts required are— 

2 Intervalve transformers, which, ordi- 
narily, may have step-up ratios of 3 or 
4 to I. 

ILow ratio intervalve transformer for 
use as an output transformer. 

2 Ashley filament resistances. 

2 1 mfd. condensers with extension pieces 
for screwing down to the baseboard. 

2 9-volt Hellesen's grid batteries with 
plugs. 

9 Terminals with stems $ іп. to } іп. in 
length. 

6 ft. hard brass strip # іп. by iin. This 
should be reasonably straight and free 
from kinks or abrasions. 

3 ft. in. mahogany 9 ins. in width. 

Piece of ebonite sheet 2]ins. by 3? ins. 
by ŝ in. 

Small piece of } in ebonite sheet, say about 
2 ins. by r in. 

2 Valve holders. 

I dozen 4 B.A. by 1 in. cheese-headed brass 
screws, with nuts and washers for holding 
down the transformers (10 only required, 
and all other quantities of screws are 
slightly in excess). 

2 dozen small connecting tabs (brass or 
tinned brass) for inserting under the 
transformer terminals, and connecting 
up to the L.T. distributing strip. 


Fig. 2. 
frequency amplifier. 
be obtained, and should the loud speaker be overloaded, 
leak resistances of 0.25 megohms may be shunted 
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INPUT 
00000 


Circuit of ay transformer coupled low- 
Considerable amplification will 


across the secondary windings. 


1} dozen larger tags for in:erting under 
terminal locking nuts and filament 
resistance connections. 

I dozen 6 В.А. by lin. cheese-headed 
brass screws for securing tags to L.T. 
distributing strip. 

2 dozen No. 4 by $ in. countersunk headed 
brass wood screws for attaching the 
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brass rectangles to the base, and con- 
structing the grid battery box. 

dozen 4 В.А. by lin. countersunk 
headed brass screws for securing top 
panel to the brass rectangles. 

I dozen nuts to fit terminal stems (2, 3 or 
4 В.А.). 

Idozen countersunk headed brass wood 
screws, No. 4 Бу $ in., for attaching the 
batten pieces. 

$ dozen No. 4 by fin. 
or round-headed brass 
attaching the valve holders. 

I dozen No. 4 by I}ins. countersunk 

headed brass wood screws for attaching 


countersunk 
screws for 


Fig. 3. Details for 

making up the grid 

battery box and ter- 
minal strip. 


terminal strips and L.T. distributor 
piece. 

Tack-on labels, ‘Input,’ “ Output,” 
“+ LT. —,” “+ H.T.— ” and “+.” 
The last-mentioned can be cut from a 
larger label. 

4 10-ft. lengths of '' Glazite " connecting 
wire in blue, red, yellow and black. 

The wooden base panel is made up with 

the grain running along its length. This is 
quite easily done with a saw and a small 
plane, provided a good planed board is used 
exact to thickness. A pair of cross battens 
are fitted at the ends on the under side, 
made from.the same wood and about r in. 
in width. After finishing with fine glass- 
paper both sides may be varnished or 
polished. 
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The small wooden box which houses the 
grid batteries is shown in Fig. 3. For 
simplicity the dividing piece between the two 
batteries is not shown with its ends let into 


Fig. 4. One of the brass rectangular spacing pieces. 
Width 4°. Thickness Қ. 


the uprights, though if a tenon saw and 
narrow chisel are available this may be done, 
as was the case with the actual set illustrated 


here. Working to the dimensions given, 
this box will accommodate the two 
Fig. 5. The connecting bar of the leads running to 


L.T. minus. 


NL — 36 =_= 


Fig. 6. Method of securing the elevated terminals. 
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“ Hellesen's " 9-volt batteries, and at the 
‘Same time-support the filament resistances 
at a suitable height, so that when the main 
top panel just covers the transformers the 
spindles of the resistances will suitably 
project. It also gives support to . the 
terminals in the manner shown in Fig. 6. 
Holes are tapped right through the ebonite 
pieces and the terminals are prevented from 
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made for clamping the batteries down in 
the box. 

The brass brackets (Fig. 4) used to carry the 
top cover panel are made from 1 in. by іп. hard 
brass strip. С:еаї Еге must be taken when 
bending to avoid a fracture. It is advisable 
to bend the brass while red hot, clamping it . 
in the vice and hammering it over. Only a 
small bend should be made at first, and the 


A side view showing the brass rectangular pieces, the grid battery box and the terminal supports. 


turning by means of lock nuts, which also 
hold down connecting tags. 

Attention may be drawn here to the fact 
that connecting tags are used throughout 
the entire set, which is a practice that 
should be adopted by every amateur in all 
his sets. It avoids the overheating of ter- 
minals and the spoiling of threads with 
solder, gives a good area of contact, and 
permits of ready dismantling. 

A thin piece of wood (}in.) or two thin 
cross strips should be attached to the back 
of the grid battery box to prevent the 
batteries falling through. Small brass ог 
_wooden stops may at the same time be 


point. 


rule applied to the strip to make sure the 
bend is taking place at exactly the required 
The four bends should be made to 
produce an overlap and the saw passed 
through at the joint. After drilling the 
holes and tapping those which are to be 
along the top, the brass should be polished 
bright with fine emery and given a protective 
covering of pale gold lacquer. 

The use of these brass brackets can be 
avoided if thought to be too difficult to 
make up, by substituting a wooden piece at 
the valve holder end and two vertical pieces 
at the grid battery end, tiough it will be 
necessary, now, to fit cross battens to the 
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top panel to prevent it warping. Small 
brass angle brackets are obtainable with 
sides І іп. in length by #in. wide by about 
No. 16 S.W.G. in thickness, and already 
drilled with four sma® countersunk holes. 
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make. A feature of the layout adopted is 


that the wiring leads are all : hort and direct. 
With all components in position the 
wiring-up can be followed from the practical 


No. 16 tinned 
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wiring diagram (Fig. 7). 
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Fig. 7. Practical wiring diagram. The components are shown in their exact relative positions and the wires 


are run by the paths shown. 


; ; The Glazite connecting wire does not permit of making “ Т” joints, and the 
L.T. connections jare distributed from a strip of tags. 


Red, yellow, blue, and black covered leads are used, 


though the wiring may be rendered inconspicuous by using black throughout. 


These can be used with advantage if wooden 
end pieces are adopted. 

The layout of the components is shown 
in Fig. І, and there is plenty of room for the 
inclusion of transformers of almost any 


copper wire may be used, though in this 
instance the new “‘Glazit” wire was 
employed, which is about No. 17 S.W.G. 
tinned copper, with a glazed fireproof 
covering and obtainable in a range of colours. 
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Fig. 8. 
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Constructional details of the top wooden panel made in planed —— 


37 in thickness. 
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This wire does not lend itself to making “Т” 
joints, which is no disadvantage, as it is ad- 
visab'e ina in trument of this sort to distri- 
bute all leads independently, having no parts 
common to other circuits. For this purpose 
a small bus: bar has been made up, and is 
seen supported by the grid battery box, 
This connects to all leads in the L.T. minus 
circuit, and makes a really nice job. 

The cover panel is shown to scale in 


Fig. 8, with holes giving good clearance to. 


the valves, and through which they can be 
inspected and at the same time affording 
protection. The terminals pass through 
clearance holes with their bases flush with 
the top of the set. It will be noticed that the 
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cover panel is longer than the base carrying 
the components, so that when all is finished 
it may be inserted into a cabinet, and with 
its ends resting on fillets. 

In operation one must take care to 
use suitable valves and adjust the grid 
bias very carefully according to the 
H.T. potential applied. The instrument 
was tested out with M.O. valves of the D.E.5 
class, and gave ‘very satisfactory results, 
though for really high power work when the 
grid potential of the last valve may be 
fluctuated over a very wide voltage range 
it is advisable to use a special power 
amplifying valve such as an L.S.5, for the 
final stage. 


MAX HOWDEN (3BQ), OF BOX HILL, VICTORIA, THE FIRST 
AUSTRALIAN AMATEUR TO EFFECT TWO-WAY COMMUNICA- 
TION WITH AMERICA. 


Transmitting with an input of half a kilowatt on a wavelength of 86 metres, the 


aerial current is 00 ampere. 


An aerial 80 feet high, situated on the top of a hill is 


employed. On the left of the illustration is the receiver, and on the right the transmitter. 
A feature of the station is its simplicity. No elaborate apparatus is employed. 
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SENSITIVE RADIO-FREQUENCY RELAY. 


This article describes the theoretical properties, mechanical construction and 

possible application of a new electron relay, invented and developed by 

Samuel Ruben, a physicist of New York. This relay has been developed to 

control currents as great as five amperes by means of extremely small 
operating currents of any frequency.* 


By GEORGE LEwIs. 


HE operation of this relay 15 
primarily based upon the employ- 
ment of the kinetic energy of the 
thermionic discharges brought 
about by а suitable emission element, such 
as a filament, when directed upon a sensi- 
tively responsive anode. The impact of the 
electron stream upon the anode results in 
the expenditure of the kinetic energy of the 
bombarding stream, which 15 translated а: 

I. А slight and negligible mechanical 
effect ; 

2. À negligible radiation of low wave- 
length and | 

3. А temperature rise of the anode. 

Various valves have been constructed by 
Mr. Ruben, in which he has employed 
different anodes for the utilisation of the 
thermionic bombardment principle. As the 
temperature rise of the anode is the major 
effect in this type of valve, amounting to 
practically the entire translation of the 
kinetic energy of the electron stream, the 
anode adopted as the most serviceable is 
the thermo-sensitive type. (Figs. 1 and 2). 

In the type of valve described below, the 
translated energy is employed as a means 
for operating the contacts of a relay situated 
within the valve. 

The rapidity of the action of this device 
is dependent on the rate of heating and the 
rate of cooling of the anode, which, in turn, 
are dependent upon factors as follows :— 

Rate of heating—dependent on : 

(a) Power of bombarding electrons—this 
should be as great as possible. 

(b Heat capacity of anode—this should 
be as small as possible. 

Rate of cooling—dependent on: 

(a) Ability of anode to radiate power. 

(b Heat capacity of anode—this should 
be as small as possible. 


* Journal of the American Institution of Electrical 
Engineers, Nov. 1924. 


In the device as now developed, the anode 
is composed of a blackened strip of nichrome 
which is initially maintained at a high 
temperature, in the neighbourhood of 600 


— CONTACTS 
ANDDE — 
FiLAMENT LE: 


Саро ——— 


Fig. 1. А view of the Ruben relay which clearly 
shows the construction. 
deg. Cent. The strip form gives a large 


radiating surface with a small mass and 
therefore small heat capacity. The high 
initial temperature gives the anode increased 
ability to radiate power, since this depends 
on the fourth power of the temperature. 
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This relay comprises four main elements : 

I. A source of electron emission—a cath- 
ode ; 

2. A means for controlling the electron 
emission flow ; 

3. A sensitively responsive anode, and 

4. A movable contact arm and a sta- 
tionary contact for the control of a high- 
density external circuit. 

The cathode element employed in this 
relay is a platinum-iridium strip having a 
newly-developed oxide coating which gives 
the cathode a high thermionic efficiency and 
a long life. The strip is suspended parallel 
to the sensitively responsive anode, which 
is composed of nichrome, attached at one 
end to the movable contact arm of the 
make-and-break device, controlled by the 
movement of the anode responding to the 
impact of the electron stream upon it. The 
electron discharge from the filament 15 
electrostatically controlled by a grid element 
interposed between the filament and anode, 
so that in operation the grid controls the 
‚ anode movement by virtue of its control 
of the electron stream. 

The anode is maintained by a local circuit 
at a temperature at which the movable 
contact is normally at a point very minutely 
spaced from the stationary contact. Such 
close contact spacing, without any tendency 
to arc or spark, even when the external 
circuit carries a current of considerable 
potential, is made possible by the degree 
of evacuation to which the tube is subjected 
before the sealing-off process is completed. 

As the necessary slight movement of the 
contact arm of the make-and-break device 
is controlled by the thermo-expansive anode 
of the described characteristics, the operating 
speed of the device is high compared with 
usual thermal devices. 

To avoid any deformation of the elements 
of this device from the repeated application 
of high temperatures, especially in the pro- 
cess of evacuation, great care has been taken 
in their composition and design. The result 
is a notable stability of adjustment under 
operating conditions. 

Nichrome was selected for the anode as 
it was found to possess the following desirable 
electrical and physical characteristics : 

(a) Operating constancy over long and 
interrupted periods of use. 

(b) High and constant values of electrical 
resistance at various operating temperatures ; 
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(c) Suitable co-efficient of expansion and 

(d) Adequate mechanical strength at oper- 
ating temperatures. 

The contacts of the circuit control device 
are composed of tungsten, one being affixed 
to a lever supported for the proper ratio 
of its arms. The lever and stationary 
contact support are composed of nickel- 
manganese, an alloy found suitable for 
vacuous devices. One end of the lever carries 
the tungsten contact, and the other is 
attached to the thermo-expansive anode. 


Fig. 2. 


Another view of the Ruben relay. 


As the anode expands and contracts in 
response to the action of the controlling 
electron stream, the movable contact moves 
towards and away from the stationary 
contact, thus serving to close and open the 
external circuit. 

The normal position of the lever can be 
made practically independent of the position 
of the apparatus itself, which can be mounted 
in a horizontal or vertical plane. 
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The actual energy necessary to control the 
external circuit of high density is of very 
small magnitude, being only that necessary 
to electrostatically charge the grid element 
sufficiently to modulate the impacting elec- 
tron stream, as in the present thermionic 
devices. The time required for the actuation 
of the lever is controlled by the heating 
current normally discharged through the 
anode. 


CONNECTION OF RELAY IN CIRCUITS. 

Fig. 3 shows a typical connection of such 
a relay into a circuit. In the circuit as shown 
the relay is operated by incoming radio 
signals, and controls a signalling device 
indicated as a call bell. The anode is so 
connected that its energising circuit is par- 
tially short-circuited when the contact of 
the relay circuit is closed, thus causing the 
anode to cool by radiation, and causing the 
circuit to open. By this rapid heating and 
cooling of the anode element the relay 
contact opens and closes the external 
circuit at a rate of about 20 times per second. 

The relay can be employed in this manner 
as a call device for radio or carrier-wave 
circuits for either telegraphy or telephony. 
When used in this manner, all of its circuits 
can be supplied with energy from a single 
transformer as indicated 


SIGNAL Ой OTHER 
DEVICE CONTROLLED 
8v CONTACTS 


RESMTANCE LAMP 


TRANSFORMER 
SUPPLYING CURRENT 
CONSUMING ELEMENT 


Fig. 3. Connections of a relay operated by 
wireless signals. 


To keep the adjustment constant and 
independent of line variations, a ballast 
lamp specially developed for this relay has 
been supplied. The lamp comprises two 
resistance elements in a hydrogen filled tube, 
one element being iron, which controls a 
current flowing to the primary of the trans- 
former, and operated at about 500 deg. Cent. 
at which temperature iron has an exceedingly 
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large resistance temperature coefficient. The 
other element is nichrome wire which is 
directly connected across the line; its 
temperature is adjusted by means of an 
external resistance to bring the controlling 
iron resistançe element to a proper tempera- 
ture. When adjusted, large variations in 
the line potential are compensated and the 
relay adjustment 15 stable. 


OIRECT CURRENT SOURCE FOR 
TELEPHONIC REPRODUCTION 


SPECIAL CURRENT 
CONSTANCY 
CONTROL DEVICE 


QRIO POTENTIAL VARIATION 
FOR BALANCING A.C. CIRQUIT 


Fig. 4. Telephone receivers and а call bell тау be 
operated by connecting the relay in this manner. 


Fig. 4 shows the same circuit with a 
change-over switch to allow the use of tele- 
phone receivers in the plate circuit, by 
which a call-signal relay and an audio- 
frequency relay in one valve are obtained. 

This relay can be connected in a circuit 
as a reflex, a regeneration or an amplification 
valve, or in any connection in which the 
usual three-element valve is applicable, with 
the added advantage of the local circuit 
control of current of high density or high 
potential. 

In conclusion, it may be stated that the 


‘Ruben relay has been designed to obtain 


a relay which could be controlled by minute 
energies in the form of currents of any 
frequency, either radio or otherwise ; could 
be operated at adequate speeds for certain 
telegraph applications, and could control 
circuits of considerable current and potential. 
Its application is suggested for any con- 
ditions where these requirements are to be 
fulfilled, such as radio and carrier calling 
and recording systems, as a telegraph 
recorder and repeater, either line or cable, 
and for similar purposes. 
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WOOD AS AN INSULATOR. 


A number of tests have been made to find an insulating 

material suitable for supporting the turns of wire of the tuning 

coils employed in high power transmitters. The tests indicate 
that American white wood is superior to other woods.* 
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MATTER of considerable import- 

ance in the design of inductance 

coils for high power stations is the 

selection of the material for sup- 
porting the cable. An exhaustive test of 
various materials under high frequency 
stresses has found that most of the insulating 
materials available tend to become hot, and 
in many cases end in smoke under the 
prolonged application of high frequency 
voltage. For instance, vitrified porcelain 
has been employed in the construction of 
these coils, but cracks, and molten porcelain 
has oozed out of the insulators. 

On the ground of economv, and also of 
ease of make-up, wood offers distinct 
advantages over other insulators for the 
manufacture of large inductance coils for 
use at radio frequency. 

In order to obtain information as to the 
properties of various kinds of woods, samples 
of a number of different varieties of wood were 
obtained and subjected to a number of tests. 
The samples were all cut to a standard size, 
namely, 1 in. by 1 in. by 4 ins. long, and were 
arranged in a symmetrical manner between 
two copper plates connected across the tuning 
inductance of an arc oscillating circuit tuned 
to approximately 6,800 metres. The voltage 
was applied and increased gradually until 
particular samples began to smoke and burn. 
These samples were then removed, and the 
voltage was further increased. The figure 
shows the steps in which the voltage was raised, 
and the length of time during which each 
particular voltage was applied to the samples. 
The point’ in the tests upon which each 
ире was removed upon showing signs of 


*Abstract of address delivered by Mr. E. H. 
Shaughnessy before the Wireless Section of the 
Institution of Electrical Engineers on November 
5th, 1924. 


failure is indicated at the point at which 
the name of the wood appears. 

It will be seen that the samples of American 
white wood were superior to those of any 
other wood tested. Subsequent tests carried 
out on large numbers of samples of this wood 
at a voltage of approximately 35,000 amply 
confirm the results of these tests, and in no 
case has any charring or undue heating 
been observed. In the case of one sample 
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The result of tests оп specimens of wood. 


special arrangements were made to increase 
the voltage, and a flash-over occurred between 


the metal plates at 55,000 volts, the wood 


samples remaining undamaged. 

Inductance coils have been made up using 
this kind of wood, and have given every satis- 
faction under working conditions. Such a 
coil at Northolt radio station has proved 
itself capable of carrying a current of IIS 
amperes, the voltage at the aerial [end 
approximating to 60,000. 


JANUARY 14, 1925 


"5 


FOR THE RECEPTION 


155151555155, 


zy 


V 


FTER testing the various methods 

of tuning on short wavelengths, 

more especially below roo metres, 

the author came to the conclusion 
that the Reinartz type of tuner was best 
for the following reasons:—(a) On these 
short wavelengths it is just as sensitive as 
any other tuner. (0) Reaction control is 
remarkably smooth, and has very little effect 
on tuning. (c) Hand capacity effects can 
readily be eliminated. 
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Fig.l. 
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A REINARTZ RECEIVER. 


A DESCRIPTION OF A RECEIVER WHICH IS VERY EFFECTIVE 
OF SHORT WAVELENGTH SIGNALS. 


Ву E. J. MARTIN. 
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vernier are usually satisfactory. The induc- 
tances should be wound with a minimum 
of supporting material, and a fairly thick 
wire, such as enamelled No. 18, be 
used, with the turns spaced to reduce the 
self-capacity of the coil. 

The following is a description of such a 
set tuning from about 60 to 180 metres, 
the circuit being as shown in Fig. 1. 

Coil L, has 25 turns of No. 18 enamelled 
wire wound on six ebonite rods, set in a 


(pr 


ab eda 


Connections of a Reinartz receiver with one stage of low frequency amplification. 


The construction of the coils marked L, and L, is indicated in Fig. 2. 


For tuning below 1oo metres special care 
should be taken in the design of the 
inductances and condensers. The tuning 
condensers should be of the best construc- 
tion, having low losses and a small minimum 
capacity. Square law condensers with a 


circle 51 ins. in diameter, as indicated in 
Fig. 2. The rods are supported by wooden 
rings made of three-ply wood. Three 
supporting rings are employed. This is 
advisable, as otherwise the ebonite rods tend 
to warp and loosen the windings. The 
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turns are spaced r/1oth of ап inch, the wire 
being wound in slots cut in the rods with a 
hacksaw. 


ғ 
/ 
EBONITE ROOS 3e D!A 
, 


Fig.2. The arrangement of the former and 


windings for coils L, and L,. 


Before winding, a suitable length of the 
wire should be unwound from the bobbin 
and stretched to remove the kinks. Tappings 
are taken at the first, second, third, fourth 
and fourteenth turns by scraping off the 
enamel insulation for a short distance and 
soldering on short lengths of tinned wire. 
Connection is made to these taps by spring 
clips. 

Coil L, has 15 turns of No. 18 enamelled 
wire wound in a similar manner to coil L,, 
a space of { іп. being left between the two 
windings. Both windings are wound in the 
same direction on the same former. Tappings 
are taken at the 5th and roth turns. 

A high frequency choke сой, L,, having 
200 turns of No. 36 D.C.C. wire wound on a 
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cardboard former 24ins. in diameter, is 
employed between the anode ‘of the first 
valve and the primary winding of the inter- 
valve transformer. 

Condenser C, tunes the secondary circuit, 
and is of the square law type, having a 
maximum capacity of 0°0003 microfarads. 
The moving plates are connected to earth. 
Tinfoil is pasted on the back of the dial, and 
this is connected to the moving plates, 
thereby eliminating hand capacity effects. 

The reaction condenser C, is an ordinary 
tuning condenser of о:0003 microfarads 
maximum capacity. 

The components should be well spaced, 
and the inductances especially should be well 
clear of surrounding objects. As in many 
receivers, the sensitivity of the set depends 
a great deal upon the efficiency of the valve 
as a detector. This depends upon the 
anode voltage, and upon the point where the 
earth tap is connected to the filament 
battery, that is to say, on the grid potential. 
In the set constructed by the writer a 
Wecovalve was used as a detector, which 
worked best when connected as indicated in 
the diagram. Ordinary hard valves require 
a grid condenser and leak. 

Trouble may be experienced in making the 
receiver oscillate when it is working on or 
near the fundamental wavelength of the 
aerial. This difficulty may be overcome by 
connecting a suitable loading coil in the 
aerial circuit, thereby raising the funda- 
mental to a value above the highest wave- 
length of the set. 

À number of American amateurs are now 
working on short wavelengths, and they 
are received very loudly on this receiver. 


SOUTH AFRICA 1-0 
SWITZERLAND 0-9 
HOLLAND 0-78 


GREAT BRITAIN 0:49 
NORWAY 0-45 
BELGIUM 0:3 
ROUMANIA 1-17 
GERMANY 0-14 
SPAIN 0-087 
13] FRANCE 0-077 


An interesting diagram, which recently appeared in 
** Radio-électricité " showing the number of broadcast- 
ing stations in proportion to millions of population 
47 dn the principal countries of the world. 
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The Igranic Variometer. 

An entirely new principle of variometer 
design has been introduced inasmuch as the 
windings are made self-supporting without 
the aid of solid moulding and to all intents 
and purposes the coils may be said to be 
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The new type Igranic variometer. 
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air supported. This form of construction 
is extremely efficient, and will no doubt be 
welcomed by those who are looking for 
something better in variometer design. The 
self-capacity of the winding is low, whilst a 
high value of mutual inductance is obtained 
between the two coils. A Paxolin tube 
surrounds the windings to give them 
mechanical protection, whilst the variometer 
is attached to the panel by one-hole fixing. 

The instrument is supplied in two types, 
one covering a band 280 to 650 metres, and 
the other 700 to 2,400 metres, when con- 
nected to an aerial of the usual dimensions. 


Anti-Capacity Extension Handle. 
Designed ordinarily for use with the vari- 

able grid leak manufactured by Messrs. A. H. 

Hunt, Ltd., this extension handle can easily 
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be adapted for use with almost any com- 
ponent instrument. It is only necessary 
to drill a hole in the centre of the knob and 


б— = 


A useful extension handle. 


make a saw-cut to carry the pin. A good 
positive drive is obtained and the hand is 
removed at a distance of several inches from 
the instrument panel. 


The “ Bezel °° Beading Tool. 

This useful tool enables the amateur to 
get a full true bead round a large-sized hole 
such as an inspection or valve window. 
Its end is fitted with a guide piece which 
keeps the tool centre in the hole. Six 


The “ Bezel ” beading tool, а recent product 
of the Rockwood Co., Ltd. 


steel cutters are suitably arranged to produce 
the bead and having surfaces so set that 
chattering is avoided and a good smooth 
cut obtained. The tool is obtainable in two 
sizes, suitable for use on holes of $ іп. and 
Iin. diameter. Extra sets of cutter blades 
are supplied. 
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grid volts characteristic curves. 
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PLATE VOLTS 
(C) with plate volts. 


Curves showing the variation of plate Fig. 5. 
impedance (B), 
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Fig. 3. 
current (A), 


and amplification 


impedance (В), 


Curves showing the dependance of the 
factor (C) on the plate volte. 


emission (A), 


Fig. 6. 


FILAMENT VOLTS 
filament current and emission for 


various filament voltages. 
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Fig. 4. 
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The emission, when the filament is connected 
straight across the 2-volt accumulator, is 
quite liberal, and the H.F. valve can usually 
be dimmed quite appreciably, for at 
1:8 volts an emission of 6 milliamperes is 
obtained, which is ample for the purpose. 
It is interesting to compare the two sets 
of plate-current grid-volt curves, Figs. 2 
and 5, for as the plate voltages are 40 and 80 
in both cases, the result of modifying the 
grid construction is very clearly shown. 
At a moderately low plate potential (80 volts) 
the L.F. valve shows a particularly good 
operating region, and should give excellent 
service. For maximum input a bias of, 
say, —4 volts should be applied to the grid. 
The L.F. valve has a magnification factor 
of about 6, with a plate impedance of 
approximately 20,000 ohms. The value of 


THE WIRELESS WORLD AND RADIO REVIEW January 14, 1925 


these factors for the H.F. type are sub- 
stantially higher, being of the order of 10 
and 35,000 ohms respectively. Once more 
the effect of modifying the grid can be 
appreciated by observing the differences in 
similar curves of Figs. 3 and 6. 

These valves were submitted to a particu- 
larly long circuit test. For the D.3 H.F., 
operating either as a H.F. amplifier or 
detector, a plate potential of 40 volts was 
used with excellent results. The setting 
was by no means critical, however, and any 
Н.Т. voltage from 40 to 60 may be used. 

For the L.F. valve, we used 80 volts on 
the plate, and a grid bias of negative 4. 
Good clear reception was obtained, quite 
free from distortion. 

The D.3 type of valve may be recom- 
mended. 


AN INTERESTING RECEIVER. 


THE Ұ.Р. ‘‘ EZI °” WIRING SERIES No. 4.—THE 


FOUR VALVE 


COMBINATION RECEIVER. 


By W. JAMES. 


This receiver was designed to give the 
maximum degree of amplification with 
selectivity and purity. А total of four 
valves are employed, the first giving high 
frequency amplification, the second detection, 
and the third and fourth power amplification. 
The first and last valves may be switched out 
when desired. 

Among the special features of the receiver 
is the method of connecting the first valve. 
To bring it into use and so obtain H.F. 
amplification, it is only necessary to turn on 
the filament resistance. When H.F. ampli- 
fication is not required, the filament resistance 
is simply turned off. The anode circuit then 
automatically becomes a secondary circuit 
between the aerial and the detector. 

For the benefit of readers who would like 
to try this arrangement, a circuit of the 
H.F. portion is given in the accompanying 
figure, from which it will be seen that the 
aerial coil is mounted in the central holder, 
and the reaction and anode cails in the outer 
holders of a three-coi] tuning stand. 

The booklet contains four beautiful photo- 
graphs of the receiver printed on art paper, 


four full-size drawings (20ins. by 8 ins.), 
and a theoretical circuit and practical rige 
diagrams printed in four colours, with 


The condenser C should have a fairly large capacity, 
such as 0°005.F. 


instructions regarding the components, their 
assembly, and the operation of the receiver. 

Published by the Wireless Press, Ltd., 
price 2s. net, or 2s. 2d. post free, and 
obtainable from all booksellers. 
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READERS' 
" PRACTICAL 


This'section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Foolproof Connections. 

HEN a number of connections such 

as positive and negative H.T. and 
positive and negative L.T. have to be made 
to a receiver each time it is used, trouble 
can be saved and the risk of wrong connec- 
tions eliminated by using a terminal strip. 
Holes should be drilled in a strip of ebonite 
corresponding with the positions of the ter- 
minals of the receiver and spade terminals 
passed through the holes with the nuts screwed 
up from the reverse side. The appropriate 


| 


Spade connectors carried on a strip of ebonite 
simplify the connecting up of the battery leads. 


wires are permanently connected to the spade 
connectors and thus by a single operation 
the battery connections may be removed 
from the set. By unevenly spacing the 
terminals the chance of completely reversing 
the strip is avoided. 

A. R.G. 


Regulating ,Grid Potential. 
HERE are three usual methods of 
connecting up the grid leak in a 
detector valve circuit. It may be con- 
nected across the grid condenser, while 
the lower end of the inductance may 
be connected either to the positive or negative 


of the L.T. battery, depending upon the 
potential required. Under certain conditions 
a positive potential may be required, whilst 


UT. «т 
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The use of а three-way switch 


for regulating grid potential. 


in others the grid may need to be negative, 
the best adjustment depending upon the 
type of valve used and whether jt is desirable 
to stimulate self-oscillation. By introducing 
a three-way switch the grid leak can be 
connected across the grid condenser or may 
be applied to either the positive or the 
negative of the battery. 
| K.S.W. 


Setting Indicator for Rotating Dials. 

O make a setting point for the rotating 

dials of variable condensers, vario- 
meters, etc., drill a hole through the panel 
at the required spot and plug it with a peg 
made from a white Eronoid knitting needle, 
which should be driven in fairly tightly with a 
little seccotine or other adhesive. The pro- 
jecting pieces can be trimmed off flush 
with a sharp chisel or file and rubbed down 
with the remainder of the panel. The edge 
of the rotating dial should slightly overlap 
the white spot ;,it is, then quite unneces- 
sary to use a centre line across it as the 


E 


division marks on the edge of the dial can be 
observed quite accurately with regard to the 
position of the dot. 

J. H. S. F. 
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the varnish will distribute itself uniformly 
throughout the winding and only a minimum 
quantity will be rctained. 

C. A. J. B. 


Delar key ЖЕЛІНЕ 7 of low го атр сУи stages, $n which provision із made to pick up suitable 
Т. battery potentials. 


An Improved Switching Circuit. 
HEN introducing a switch for chang- 
ing the number of low frequency 
amplifying stages in circuit, care must be 
taken to see that changes are not made in 
the potentials applied to the plates of the 
valves. In the accompanying circuit this 
has been provided for, and it will be observed 
that the valves are correctly operated as 
regards H.T. potential, irrespective of the 
number of amplifying stages in operation. 
E.S: 

Removing Excess of Varnish. 

ILE wound coils 'are sometimes im- 

mersed in varnish in order to thoroughly 
impregnate them so that when dry they are 
quite hard and the turns held firmly together. 
Excess of varnish, however, is undesirable, 
and if the coils are hung up to drain it will 
be found that the surplus hquid does not 
run through but evaporates rapidly and 
collects on one side of the coil. А simple 
method of overcoming this is to mount the 
coil on a wooden former which has a centre 
hole, so that a metal screw can be passed 
through, and nuts clamped up on either side. 
Then by holding the stem of the screw in the 
chuck of a small hand brace the coil can be 
rotated at a high speed. When revolving, 


Aerial Wire Terminations. 
Y passing the aerial wire through 
holes in an ebonite strip a termination 
can be made on the insulator which will 
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AERIAL WIRE 


К<—|/г—= 


HOLES ол 
COUNTERSUNK 


DOWN LEAD 


Adjustable clamp for securing the aerial wire to 
the insulator. 


provide for adjusting the length and tension 


on the aerial as may be required. 
E. R. P. 
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Super-Heterodyne Receiver for 
Telephony. 


HE beginner sometimes experi- 
ences difficulty in understanding 
why an oscillator and two detectors 


are required in a super-heterodyne 
receiver employed for the reception of tele- 
phony. At first it seems that only one 
detector—as in ordinary receivers—is re- 
quired. A super-heterodyne receiver, how- 
ever, is an instrument which changes the 
wavelength of the incoming 
telephony and then amplifies 
it at the different wavelength. 
To change the wavelength an 
oscillator and a detector are 
employed, and it is customary 
to refer to this portion of the 
receiver as the — " wave 
changer." When one valve 
is used in the oscillator and 
another in the detector, the 
arrangement is referred to as 
a two-valve '' wave changer." 
Some super-heterodyne sets of 
the latest design have a single- 
valve wave changer, the one 
valve giving rectification and 
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Fig. Y. The arrangement of a euper-heterodyne 
receiver for telephony reception. 
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generating oscillations. Such 
sets are manufactured by the ( ily Il ull ily 
Radio Corporation of America sen M { | i Ld їкї; alls | Jt AIR af a 


and опе was described 
recently in this journal. 

The operation of the 
receiver may be explained 
with Figs. т and 2. In Fig. 1 
we have diagrammatically the 
arrangement of а super- 
heterodyne receiver arranged 
for telephony and in Fig. 2 a 
series of curves, showing the 
currents flowing in the various 
parts of the receiver. First 
we have the currents flowing 
in the aerial and tuner due 
to the latter being tuned to a 
telephone transmitter sending 


FLOWING T 
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Fig. 2. 


dyne receiver. 
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A series of curves showing the operation of a super-hetero- 


Unfortunately itis not possible in a diagram of this 
size to give a scale drawing. 
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out a singie note. These are represented 
by curve А. Their wavelength may, 
for instance, be 300 metres, correspond- 
ing with a frequency of 1,000,000 cycles 
per second and a modulating frequency 
of say 1,000 cycles. If the oscillations were 
tuned in on an ordinary receiver a note of 
1,000 cycles would be heard in the telephones. 
Coupled to the tuner is an oscillator that 
may be adjusted to produce oscillations 
having a frequency above or below that of 
the incoming signal. The oscillations set up 
in the tuner by the oscillator are represented 
by curve B, and may, in a practical case, 
have a frequency of 1,060,000 cycles. 

Thus in the tuner, which is connected to the 
first detector, we have oscillating currents of 
two frequencies and they combine to form a 
beat frequency as indicated incurveC. Notice 
that the outline or envelope of the signal is 
unchanged, but that the amplitude of the 
oscillations is varying at a high frequency. 

The frequency of the beats is the difference 
in the frequency of the incoming signal and 
of the local oscillations—in this instance 
60,000 cycles. A current having a frequency 
of 60,000 cycles cannot, of course, be heard 
in telephone receivers, and in fact corresponds 
with oscillations having a wavelength of 
5,000 metres. 

Curve D represents the rectified currents 
flowing in the anode circuit of the 
detector. Now the anode of the detector 
is connected to a circuit tuned to 5,000 
metres; the oscillating currents having a 
wavelength of 300 metres therefore pass 
through this circuit and return to the 
filament side of the detector, while the 
oscillations having a wavelength of 5,000 
metres are passed to the high-frequency 
amplifier. The currents flowing in the 
amplifier are therefore modulated currents 
having a wavelength of 5,000 metres, as 
indicated in curve E. These are rectified 
by the second detector, producing currents as 
in curve F in the anode circuit of the 
detector. The high-frequency component of 
the signal passes to the filament through 
the condenser, which is usually provided in 
the circuit, leaving the signal as in curve I 
to operate the head telephones or be amplified 
in the low frequency amplifier. 

A study of the curves should enable the 
reader to understand exactly the principles 
of the super-heterodyne receiver, and will 
certainly enable him to obtain better results 
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from a receiver of this type which he may 
make up from a published description. 


The Use of a H.F. Amplifying Valve 
Before the First Detector. 

It is usual to employ a frame aerial with 
a super-heterodyne receiver and to couple 
the source of local oscillations to the grid 
circuit of the first detector, as illustrated in 
Fig. r. The locally generated oscillations 
therefore flow in the frame aerial and cause 
oscillations to be radiated. However, the 
local oscillations are usually so we k that 
very little or no interference is experienced 
as a result of the locally generated oscillations 
flowing in the frame aerial. Butifanoutdoor 
aerial and earth are employed, as indicated 
in Fig. 5, a relatively considerable amount of 
energy may be radiated and cause inter- 
ference to other listeners. This is quite 


= 


Fig. 3. 


LOCAL 
OSCILLATOR 


Interference can be caused by employing an 
outdoor aerial tn this manner. 


undesirable, but yet there may be occasions 
when it is required to employ the outdoor 
aerial in place of the relatively inefficient 
frame aerial. 

The radiation of energy due to the local 
generator of oscillations may, for practical 
purposes, be eliminated by employing a 
valve between the aerial and the first 
detector, as indicated in Fig. 4. Here we 
have the aerial coupled by a transformer T, 
to the grid of the first valve and an intervalve 
transformer T, between the anode of the 
first valve and the detector. The local 
oscillator is coupled to the grid circuit of the 
detector ; hence only weak oscillations which 
pass through the capacity of the first valve 
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reach the aerial. If the first valve and trans- 
former are arranged on the neutrodyne 
principle, the amount of energy flowing from 
the first oscillator to the aerial is negligible. 

In the figure we show an untuned trans- 
former. If a tuned transformer is employed 
another adjustment is added to the set which 
is undesirable. The special merit of the 
super-heterodyne receiver is, of course, the 
selectivity and sensitivity which is secured 
with only two tuning adjustments. Tuning 
is rendered difficult if a third critical adjust- 
ment is added. 

It should be remembered, however, that 
the selectivity of the set depends a good 
deal on the tuner—whether the latter com- 
prises a frame aerial tuned with a condenser, 
or tuning coils and a condenser connected 
to an aerial as іп Fig. 3. Therefore a good 
tuning condenser and good coils must be 
employed if reasonable selectivity is to be 
secured. However, even though the best 
components are employed, it is sometimes 
desirable to improve the selectivity. This 
can be done by using one stage of tuned 
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YO нг 
AMPLIFIER 


| LOCAL | 


OSCILLATOR 


Fig. 4. Showing the connections of a high-frequency 
stage of amplification to prevent radiation, give 
sharper tuning and increase signal strength. 


high frequency amplification before the first 
detector, as indicated in Fig. 4. Тһе selec- 
tivity of the set is then considerably better 
than without the stage of high Hequency 
amplification. 


CORRESPONDENCE. 


The Post Office and Receiving Licences. 
To the Editor of THE WIRELESS WORLD AND 
Rapio REviEW. 

Srr,—Attention having been called to the 
concluding paragraph of your article entitled 
“ The Post Office and Receiving Licences " in the 
current number of The Wireless World and Radio 
Review, I am directed by the Postmaster-General 
to state that you are right in assuming that no 
alteration is being made in the arrangement under 
which an experimenter who uses several wireless 
receiving sets in the same room or building in the 
course of his experimental work is not required to 
take out more than one wireless licence in respect 


of them. 
F. J. BRoww. 
General Post Office, 
London, E.C.1. 
January 2nd, 1925. 


Chelmsford Reception in Poland. 

To the Editor of THE WIRELESS WORLD AND 

Капо REviEW. 

SiR, —I would like, through your excellent paper, 

о Ар my gratitude to the Chelmsford station 
) which in spite of the distance of 1,600 kms. 

we can hear nearly every day, better than any 
other European station. This fact, combined with 
the excellence of the programmes, is most grati- 
fying. 

If I am not mistaken, the Chelmsford station has 
-rycently been working on rather lower than 1,600 


metres. We are generally able to listen to Paris 
(1,500 kms.), Rome (1,400 kms.), Moscow (1,000 
kms.), and German stations (700-800 kms.). 

Our set is a six-valve French make and is installed 
in our local Club in Brzesc on Bug (Poland). 


JADEUSZ FEDOROWICZ. 
(Chairman of the Radio Section). 


Calls Heard in Mosul. 


The following letter is of special interest, the 
receptions referred to having been carried out by 
an operator in Mosul with whom several British 
amateurs have worked. 


To the Editor of Tue WIRELESS WORLD AND 
Rapio REVIEW. 

Sm,—I attach a list of calls heard for insertion 
for intereat to those concerned. 

British—2 NC, 2 XA, 20D, 2KF, 2NM, 2WJ, 
6 NF, 5 NN, 5 RZ, 5 BV, 5 MO, 2 WJ, 2 SZ, 2 NO, 
2 SH. 

U.S.A. 1 ABS, 2 YT, 4 XE. 

French—8 В, 8 ОС, 8SM, 88, 8SSC, 8 ҮС, 
8 DU, 8 AQ, 8 КО, 8 ЕС, 8 СМ, 8 TG, 8 AP, 8 FQ, 
8 UU. 

Dutch—PC 1, 0 CTU, NSF. 

Finnish—FN 1 B, FN 2. 


Danish—7 EC. 
(0-v-o). 

К. F. DuRPANT. 
Mosul, Iraq. 
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Variable Condensers. 

Ап interesting variable condenser 15 
sketched in Fig. т. А containing shell 
is formed of two thin dished celluloid sheets, 
A, and Ag, joined at their edges, B. A wire, 
C, bent in the form of a semi-circle, lies inside 
the shell, and one end, D, is employed as a 
connection. The shell contains a conducting 


| 
a 

ИЛИЧ, SSN 
илесе Md 


J 


2, 


Ж 


нн 1р 


Fig. 1. А novel variable condenser. 


liquid—for instance, mercury—filling pre- 
ferably a little less than half the chamber of 
the shell. On the outer face of the wall of 
the shell is a conducting coating F, which 
may be of metal foil. In order to produce 
the largest possible capacity for a given size, 
it is preferable that the metal coating be as 
closely in contact as possible with the surface 
of the walls A, and A,; for example, by 
chemically or electrolytically precipitating 
the metal thereon. Also these surfaces may 
be sprayed with powdered metal, or coated 
with metal-containing paint. The complete 
shell thus formed may be enclosed in an 
insulating housing G, having a spindle H 


ABSTRACTS 
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by means of which the casing may be 
rotatably mounted. Тһе condenser 15 
mounted so that the central plane of the shell 
15 vertical. 

The capacity of the condenser is practically 
zero when the portion of the shell carrying 
the metal coating is in the upper position. 
The capacity of the condenser is greatest 
when the case G is turned so that the con- 
ducting liquid E is covered by the whole of 
the metal coating. This variable condenser 
is described in Patent No. 223,831. 


A Variable Grid Leak. 


The variable grid leak sketched in Fig. 2 
is of the type in which the resistance is 
varied by adjusting the length of high 
resistance material betweerr the terminals of 
the leak (Patent 224,295). Referring to the 
figure, I isa tube of ebonite bored as indicated, 
with a metal plug and terminal 2 at one end, 
and a threaded bush 3 at the other. A short 
length of screwed brass 4 passes through the 
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Fig. 2. А grid leak. i 
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bush and carries at one end the knob 7, 
and at the other end a contact pin 5. In the 
tapering portion 6 of the container is a 
high resistance material such as powdered 
graphite, a paste of slate powder in oil or 
Indian ink. The resistance between the 
terminals of the leak is adjusted by turning 
the knob. When the contact pin is screwed 


down to touch the end of the plug 2, the | 


resistance is zero, and as the pin is withdrawn 
from this position the resistance increases, 
until, when the pin is removed completely 
from the high resistance material, the 
resistance is very great. 

The resistance may be calibrated with the 
aid of the dial 8 and the scale о. 


Duplex Wireless Telephony. 

In duplex telephone systems using the 
same frequency for telephoning in both 
directions, it has hitherto been thought 
necessary accurately to tune each trans- 
mitting station to the frequency to be 
employed. It is well known, however, that 
it is extremely difficult to get two stations 
tuned to the same frequency. According to 
this invention (Patent No. 207,827), these 
difficulties are overcome by so arranging one 
of the stations that it is caused to radiate 
oscillations of the desired frequency by the 
oscillations received from the other station. 
This is effected by employing a valve, and 
by influencing the grid of that valve by the 
incoming oscillations. 

Fig. 3 shows two intercommunicating 
stations A and B. Station A is provided 
with a valve generator, having connected to 
its anode and grid a circuit 1 tuned to the 
frequency to be employed. Speech currents 
may be applied to the grid in the well-known 
way through a transformer 2. Station B 
has a valve, the grid circuit of which contains 
a coil 3 coupled to the aerial, so that the 
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oscillations from station A influence the 
grid of the valve at B; consequently the 
valve at B, by means of coils 4, 5, impresses 
upon its aerial oscillations of this frequency. 
Speech currents are applied to the рпа 
through a transformer 6, and telephones are 
connected in the anode circuits of the valves. 


Fig. 3. 


Duplex wireless telephony. 


The speech which sets up the currents in the 
primary of transformer 2 at station A will be 
reproduced in the telephones of station B, 
and, similarly, speech at station B will be 
heard in the telephones of station A. 

In some instances, of course, it may be 
desirable to interpose an amplifier between 
the aerial and coil 3. 


NOT A TRANSMITTER. 


From a first glance at the accompanying 
QSL card the impression is gained that 
Mr. Samuel М. Walker is а transmitter. 
The familiar “ call letters ” stand, however, 
for “ broadcast listener " The use of such 
a card by holders of receiving licences has, 
we understand, been authorised by the 
American Amateur Relay League. 
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A course of lessons in English is to be given from 
the Vienna broadcasting station by Professor 
MacCaul Smith, President of the Vienna Progress 
English Club. 

* * * * 

Telegraphic and wireless communication has 
been established between France and Soviet 
Russia, states our Paris correspondent. 


* * i * 


Two-way communication was carried out be- 
tween G 2 OD (Mr. E. J. Simmonds) and Mexican 
1 В at 8 a.m. on January Ist. 


* * * ж. 


About 2,700 licences have been issued for wireless 
receivers in the Irish Free State. 


ж ж ж ж 


During the recent gales the head of the mast at 
the Cullercoats wireless station was blown down. 
Work was continued with a temporary aerial. 


ж ж ж ж 


Complaints are made that telephone lines used 
by the Bournemouth Fire Brigade are being em- 
ployed to support wireless aerials. The Town 
Council has decided to take action against offenders. 


* ж ж ж 


RECORD AMATEUR OVERLAND TRANS- 
MISSION ? 


Mr. J. A. Partridge (2 KF) of Merton Park, has 
received a communication from Mr. Richard Jamas, 
of Saigon, French Indo-China, confirming the 
reception of his signals on Saturday, December 
6th, at a strength of R 1-2. Mr. Jamas, whose 
address is 21 rue Richard, Saigon, employed a 
three-valve (1—v— 1) receiver. 

This transmjssion of seven thousand miles, 
mostly overland, probably constitutes an amateur 
record. 


STORM UPSETS DUNDEE PROGRAMME. 


Dundee listeners on January 2nd experienced a 
new form of simultaneous broadcasting, states the 
Dundee Courier. Owing to the heavy storms which 
have been sweeping the country many telephone 
lines hroke down and broadcasting stations were 
isolated. The engineers of the Dundee Relay 
Station got over the difficulty by tuning-in the 
Chelmsford station on a valve set and retrans- 
mitting the news bulletin and talks. The bad 
atmospherical conditions caused some disturbance, 
otherwise the transmission would have been perfect. 
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ARGENTINE DA‘8. 


An early Sunday morning vigil is being kept 
regularly by Mr. Carlos Braggio, DA 8 (ex CB 8) 
of Buenos Aires, in the hope of two-way communica- 
tion with British amateurs. Mr. Braggio would be 
especially glad if amateurs would call him before 
sunrise in England. Although it is now summer 
іп: the Argentine and atmospherics are plentiful, 
it is hoped that short waves and a modicum of 
luck will “ do the trick." 

DA 8 operates on 80 metres, with a power of 
200 watts. 


AUSTRALIAN WORKS WITH MOSUL. 


In & letter which we have received from Mr. A. 
Nixon, of Manchester, our correspondent states that 
on Tuesday, December 30th, he intercepted signals 
exchanged between А 3 BD апа GHH 1 (Мови, 
Iraq). The Australian was first readable at 7.25 
p.m. and the two-way messages were readable 
until 7.45 p.m. 


NORTHOLT CAUSING BROADCAST 
DISTURBANCE ! 


General Post Office wireless experts are making 
a thorough inquiry into the allegations that the 
Government wireless station at Northolt is res- 
ponsible for the numerous interruptions which have 
occurred of late in the reception of broadcaste from 
2 LO and the other British home stations, says the 
Morning Post. 

General Post Office experts have contended that 
Northolt is not the offending station, but both 
professionals and amateurs are stated to have 
convinced the Post Office that a further inquiry 
is justified. 

It is understood that when the experts have 
completed their inquiry a report will be made to 
the general public, and remedial changes will be 
made, if necessary, in the wavelengths. 


THE PARIS AMATEUR CONFERENCE. 


In view of the International Conference of Radio 
Amateurs in Paris during Easter, Mr. Gerald 
Marcuse, British representative of the International 
Amateur Radio Union, would be glad to hear from 
British amateurs who wish to attend. Mr. Marcuse 
may then be able to arrange for a party to proceed 
to Paris under special travelling facilities, pro- 
vided the numbers are sufficient. As accommodation 
in Paris is limited during the Easter week, the 
desirability of making early arrangements will be 
apparent. Enquiries should be addressed to Mr. 
Gerald Marcuse, c/o The Radio Society of Great 
Britain, 53 Victoria Street, London, S.W.1. 
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PORTO RICO REACHES EUROPE. 

A special programme was recently broadcast for 
the benefit of Spanish radio enthusiasts by the Radio 
Corporation of Porto Rico, a subsidiary of the 
International Telephone and Telegraph Co. from 
its station, WKAQ. The transmission was very 
clearly heard in Spain and many letters of 
congratulation have been received from all parts 
of Europe. The station is equipped with a 
Western Electric 500 watt transmitting set 
employing the Heisling modulation circuit with 
five valves. 


AUTHOR’S BROADCAST RIGHTS. 


In consequence of complaints regarding the broad- 
casting of copyright works in Spain, the Society 
of Authors is to hold an international congress in 
Madrid from May 16th to 18th, with a view to 
secure author's rights. 


BELGIAN TRANSATLANTIC SUCCESS. 


Successful two-way communication with Can- 
adian and American amateurs is reported by 
Belgian P 2, who worked on December 10th with 
3 BP, on a power of 50 watts. On December 21st 
his signals were stated to be of ‘‘ wonderful strength" 
by 1 AR, with whom he worked on that date. On 
the same morning he carried on two-way com- 
munication with U IBSD, U 1SF and U IAAC. 


MORNING RECEPTION OF U.S.A. 


Interesting details on the “early ” and “ late " 
reception of U.S. amateur stations are% forwarded 
by Mr. W. R. Burne, of Sale, Cheshire. 
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Simplifying the task of the broadcast actor. 
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On Saturday, December 20th, he states, American 
stations were coming in strongly at 9.15 p.m., 
while on the following morning the last U.S. 
station was heard as late as 10.25 a.m. 

It remains to be seen whether other British 
amateurs have picked up American signals at still 
more extraordinary times. 


N.P.L. REPORT ON VARIABLE GRID LEAKS. 


A number of exhaustive tests were recently 
carried out on six ‘‘ Bretwood” variable grid 
leaks submitted to the National Physical Labora- 
tory, by Messrs. Radio Improvements. The out- 
come of these tests is an interesting report, in which 
tabulated results are given together with graphs. 

In every case the observations were made after 
one minute’s electrification at a pressure of 100 
volts. The current carrying capacity can of course 
be estimated for any given resistance value. To 
test the variation of resistance with time, three 
grid leaks were submitted to a trial extending over 
fifteen weeks, and the results obtained indicated 
comparatively small changes of resistance over this 
period. The influence of temperature on the resis- 
tance of three specimens was also measured between 
20° and 27° C, and it was found that the 
average change in resistance was 6 per cent. 
for 1° С, the resistance decreasing with 
increased temperature. The graphs serve to show 
that the resistance of the grid leaks increases in 
practically a straight line with each turn of the 
knob. We understand that copies of this interesting 
report are obtainable from Messrs. Radio Im- 
provements, Ltd., of 12 to 18 London Mews, Maple 
Street, London, W.1. 


The method depicted above, in which the MS, 
of the play is projected on а screen, is now in use at 2 LO, 
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G2NM RECEIVED IN INDIA. 


Mr. Gerald Marcuse (2 NM) of Caterham, Surrey, 
has received a letter from India confirming that he 
is the first British amateur to be heard in that 
country. The writer is Mr. George Benzie, formerly 
an active amateur in Scotland, who now resides at 
Cachar, India. According to arrangement, Mr. 
Benzie listened for 2 NM's signals at 11.45 p.m 
(G.M.T.) on December 4th, and was rewarded by 
hearing strong and steady signals from the British 
station. Mr. Benzie is situated approximately 
5,000 miles from London and 350 miles N.E. of 
Calcutta. His set is of the home-made variety, 
employing three valves, and his aerial, a four-wire 
cage, is 40 feet high and 80 feet long. Many U.S. 
and several Australian and New Zealand amateur 
stations have been heard, and the Europeans 
picked up include 8 BF, UFT 2, and SMZY. 


CZECHO SLOVAKIAN AMATEUR ? 

On the night of December 30th, states Mr. L. H. 
Thomas (6 QB), of West Norwood, he picked up 
a C.W. cal at 
10.45 G.M.T. on 84 
metres, which ran 
as follows: '* 5 MO 
5MO ges ОКІ 
OK 1.” It is pos- 
sible that the prefix 
"CS" stands for 
Czecho - Slovakia, 
and Mr. Thomas 
would be glad to 
know if any other 
reader has heard 
this or any other 
Czecho - Slovakian 


station. OK 1 was 
pure C.W. and his 
signals were re- 


ceived at R5-6 on 
a two-valve set 
(0—v— 1). 


MORE EURO. 
PEAN КЕСЕР- 
TION IN IRAQ. 
Following on the 
reports of two-way 
working between 
British amateur stations and an amateur at 
Mosul, we have received interesting details of 
the reception of European short wave signals at 
Basrah, Iraq. The information reaches us from 
Mr. J. E. Long, Officer-in-Charge of Basrah Radio. 
On December 2nd, 2 YT, the Poldhu experi- 
mental station, was heard transmitting to Cape 
Town at R9 strength with a clear and steady note. 
On the following day, GHH 1 (Mosul) and 8 BO 
were both received, the former clear and steady 
at R4, and the latter with a “ warbling A.C. note " 
at a strength of R6. The receiver consisted of 
a two-valve loose-coupled straight circuit with 
reaction on the secondary. In the reception of 
8 BO, the aerial consisted of а 12-ft. length of 
single-strand wire fastened to nails in a brick wall ! 


SWANSEA READERS NOTE. 


Messrs Fuller's United Electric Works, Ltd., 
inform us that their Swansea depot has been 
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Mr. A. M. Nimrod, of Edinburgh. 
three valves (1—v—1). 
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removed from Pier Street to more convenient 
premises at 51 Waterloo Street. 


A SOCIAL EVENING. 


Members of the staff of Messrs. Peto & Radford 
held &n enjoyable social gathering at the Grosvenor 
Hotel, Victoria, S.W., on Wednesday, January 7th, 
when the proceedings took the form of a concert 
followed by & dance. During the interval appro- 
priate speeches were made by the Chairman and 
directors. 


AMERICAN AND BRITISH RECEPTION IN 
SY RIA. 

A noteworthy attempt to pick up the American 
and British broadcast transmissions during Inter- 
national Broadcasting week was made at Saad- 
Nail, near Beyrout, Syria, by Mr. G. H. J. Horan, 
of the Saad-Nail Observatory. Situated on the slopes 
of the Lebanon Mountains, and heavily screened 
bv surrounding hills, the observatory was not an 
ideal spot for the experiments, but the results 
were distinctly en- 
couraging. On 
November 26th and 
28th, à programme 
of American origin 
was heard on be- 
tween 70 and 80 


metres, and  pro- 
bably emanated 
from KDKA. 
Heavy atmos- 
pherics, however, 
prevented identi- 
fication. 


The most inter- 
esting portion of 
Mr. Horan's report 
deals with his re- 
ception of the 
British stations 
during the relaying 
of the American 
transmissions. 
Fading was very 
pronounced, but 
the interesting ob- 
servation was made 
that (according to 
the English announcer) fading from the American 
station did not coincide with the fading of the 
British transmission. 

A two-valve receiver was used (0—v— 1) with a 
4-wire cage aerial 114-ft. long, having an average 
height of 40 feet. 


SWEDISH DX WITH AMERICA. 

The first amateur two-way communication 
between Sweden and America was accomplished 
on December 29th by Swedish SMZS (Teknolog 
T. Elmquist), and the American 1 CI. The power 
used by the Swedish station was 150 watts, a 
wavelength of 80 metres being employed. 


BOOK RECEIVED. 
Wireless Working Hints for Beginners. By Archibald 


The set comprises 


Williams. (London: Percival Marshall & Co., 
66 Farringdon Street, E.C.4.) pp. 94. With 
58 illustrations. Price ls. ба. net. 
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West Derby, Liv 

2 II, 2 IK, 2 MN oo BH, 5 GJ, 5 KK, 5 OK, 5 OC, 6 FY, 
6 OW, 7 FS, 8 AL, '8 BN, 8 CF, 8CN, 8 Ес, 8 ЕО, 8 EU, 8 FJ, 
8 FK, 8 FM, 8GJ, 8 JK '8OK, 8 ОС, 8SM, 8SR, 8SG, 8 WL, 
8 WZ, 8 XH, 8 ZM, 8 ZUT, 4 ALS, 4GP, o RW, oSK, oZA, 10 KQ. 
Finnish: 1 NA. (o—v—o.) (John F. Cullen, 5 OL.) 


The Hague, Holland. 

о AG, o BA, o CO, oGC, oll, oGR, o RS, о RW, о ZZ, : ЕР, 
2CC, 2 IN, 2 NM, 2 YT, 3 DAX, 4 RS, 4 UU, 5 TR, 5 UG, 6 AL, 
72M, 8 BRG, 8CM, 8CO, 8FI, ЗЕК, 8 HSM, 8PA, 8 ОС, 
8 ЕС, 8 ТМ, 8 UU, 8 VV, 8 WL. (o—v—o.) (Т. Zaalberg.) 


b LC. 


Kirby Muxloe, near Leicester. 

French: 8 АВ, 8 АЕ, 8 DA, 8DY, 8FI, 8FX, 8GI, 8GL, 
8 GN, 8 SHF, 8 IP, 8 JB, 8 KD, 8 KK, 8 LLO, 8 NS, 8 PA, 8 
8 RBR, 8 RO. Italian : 1 FP, '3 AF. Swedish : SMZY, SMXX. 
Canadian: 1 AR. American: 1 AAU, 1 AAY, 1 AUG, 1 BKR, 
Сб, ҰСЫР; 1€W, f EC, ОУ, XX, 2 BF, ЕСЕП, s MU, 
2 КК, 3 BG, di UR, SAM ЖЫНЫ 5 RU. "Miscellaneous : 4 RS, 
4 YZ, 1 OKZ. Finland 2NM, FN2MB. WGH. 

(F. H. Tyler.) 


1 ВОТ, 1 BGQ, 1 AYI, 1 CKP, іСМР, 100P. Miscellaneous : 
AIN, ҮА 75, YA 77, 10 KZ, 7 BD, 9 AD, 3 ХО, 3ZP, 3CM. 
(o—v—rt.) (A. Simons.) 


Macclesfield (during last week of November). 
8 EPS, 8 FNN, 8GST, 9 AD, 


"8 HSG, ЗАА, 8 DP, Hg AD 
13 AF, B4 QS, Ao AX (or Ao AK) calling 8 GST. 
(Thomas Geeson, 2 SO.) 


Stockton-on-Tees. 
: 2GY, 2 МВ, 5 НА, 5 МО, 5 ЕВ, 5 КЕ, 5 UO, 6GH, 
6 LT, 6 TD, 6 US. French: 8 AB, 8 ВКС, 8 BP, 8 СЕ, 8 CM, 
8 DE, 8 DU, 8 ÉN, 8 ÉU, 8 FC, 8 FM, 58 CK. 8 GM, "8 GP, 8 HSM, 
8 IV. '8NK, 8 NS, 8 ОС, '8 RV, 8 SG, '8SR, 8 SSC, '8 UU, 8 WAL, 
8 WL, 8 WV, 8WZ, 8 XR, FL, UFT2. Dutch: oBA, oGC, 
o II, o XF. ’ Belgian : VALE. 4 AU, 4QS, 4 RS, 4SS, PEE 
ректен млн І. о АА. Germany: І СЕ. Switzerland: he 
TER. Sweden: SMYY, SMZZ. Finland: N 1, 
FN I NB, 'EN 2 NM. American : 1 ANA, 1 BHM, 2 BGG, 2 BSC, 
2 CVJ, 4 TJ. Unknown: 1 JXK, шо KG, 9 BR. 
(J. W. Pallister, 2 AUH.) 


A glimpse in the operating room at B 4ALS, owned and operated by Mr. A. L. Stainier, 
of Louvain, Belgium. 


Braintree, Essex 
, тепе}: 8 AB 8 AQ. 8 AU, 5 BD, 8 BM, 8 BRQ, 8 BV, 8CN, 
8 DE, 8 DÒ, 8 8 EM, 8 EU, 8 FF, 8 FG, 8 FI. 
TT BIS, ‘BGI. # СК, Tor “со, 8 HIM, 8 HSG, 8 HSM, 8 II, 
8 ON, 8 PP, 8 SG, 8 SM, 8SSU, 8 TO, 8 UD, 8 UU, 


8 WAL, Құ, 8 WZ, 8 XU, 8ZU. American: 1 AN, 1 BG 
1 BX, 1CA, 1 CMP, 145.3 JXK, I KC, ІРІ, І ХАУ, 2 АМЕ, 
2 BY, 2 СС, 2 КК, 3 АТ, ЗАТ»; = BD, ҰСМ ЕР, %0Т, 
Сап : ТАК, 1 DQ. Australian: 3JU. Danish: 7 ЕС, 
7ZM. Dutch: o AB, o BA, oGM, oIS, о 22, PAg. Swedish: 
SMYY. Italian: І: АМ, 1 DO, 3 AF. Swiss: 9 AD. Belgian: 
[Em 209. 4Y4, B 7, P2. Finnish: FN2NM, ЕМІ МА. 
uxembourg: ОАА, JXL. Unknown: 370,%3275, 4AU, 

EFEE, 4 TRA, 8 ARA, 8 PCA, 8 BGT, 59 8 TH, FZXH, 
0--У--І receiver.) (D. Woods.) 
Smedsletten, Sweden. 

British: 2 KF, 2 NM, 2 ЕМ, 2 JF, 2 OD, 5 DN, 5 MO. French: 
8 AB. Finnish : 2 NM, 3 CM (В. Егейєп.) 
Mablethorpe, Lincs 

French: 8 AU, 8 BF, 8 BU, 8CM, 8CO, 8DA, ЗЕМ, 8 EP, 


8 EU, 8 FR, 8GH, 8GL, 8 IP, 8 LZ, $ MR, 8 NS, 8 ОК, 8 PA, 
8 PP, 8QA, 8QC, 8 КС, 8SM, 8 WL, 82M, 8110, 8 MAR, 
8MTZ, 8 КВК, 8UMZ, 8 WAL, 8 ZUT. | Swedish: SMXX, 
SMYY, SMZN, SMZQ, SMZY, SMZZ. Dutch: оВС, o KN, 
o RW, o ZA, о 22. Belgian: 4GP, 4 RS, 4 QS, 4UU, 4 YZ. 
Finnish : a NCA, 2 ММ, 3 МВ American: ili, 1 SW yw 


UNKNOWN CALLS HEARD. 
(Heard at Worksop, Notts.): 8 SSC, LOAA, 2 YT. 
(Heard at Ipswich, 28.11.24): JAQ. 
(Heard at Lymm, Cheshire, 6.12.24): 5 7 BD. 
(Heard at Brixton): 6 RM. 
(Heard at Dingwall, N.B.): A 3 ZY. 


(Heard at Wooler, Northumberland) : 7 СОТ. 2, 7 GQL 3,08 LL. 
(Heard at Queenstown, Ireland): UK 9 AB. 
(Heard at Weybridge, Surrey), E 1 CM. 


UNKNOWN CALLS. 
The following information concerning unknown calls, recently 
ublished in this journal, is forwarded by Mr. R. E. Williams, of 
Курам. 

'" AIN is situated in Casablanc: 
French Army Signal Corps, and works on a W/L. of approximately 
50 metres. This information was supplied to me by F 8 BF last 
July, at which time he was conducting short wave experiments with- 
AIN on 44 metres. 

‘I have also observed that a station with the prefix YA with 
different figures following, is published practically every week as 
received amongst the unknown calls by different amateurs, and 
this has been going on for some months now, and the figures follow- 
ing the YA are always different and has gone up from ҮА І to 
2 A77. Ihe ad this station once give his position as “ Penzance, 

uth of E: nzland." So probably he is enjoying the fun of seeing 
reports publ shed in your journal, and also finding just how far 
his signals can be heard, thus wasting the time of experimenters 
who would otherwise be d oing real D.X. work.’ 


: Morocco, and belongs to the 
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[Correspondence intended for Club Secretaries 
may be addressed c/o the Editor of this Journal.] 


During the last two months junior members of 
the Wimbledon Radio Society have been able to 
profit from a series of elementary lectures on wireless 
by Mr. С. Е. P. Jones. All lectures have been 
illustrated by specially prepared diagrams thrown 
on the screen by a reflecting lantern. 

Mr. J. A. Partridge (2 KF) recently paid a surprise 
visit and provided an interesting account of his 
DX work with New Zealand amateurs. 

Captain P. P. Eckersley is to lecture in the 
Compton Hall, Wimbledon, on Thursday, January 
29th. 

A nominal admission fee of 6d. will be made, 
the proceeds to be devoted to the Wimbledon 
Hospital. 

* * * * 

The Ilford and District Radio Society's recently 
constructed portable receiver is yielding excellent 
results on a short indoor aerial. Comprising four 
valves, the set is arranged to work on any combina- 
tion of valves from one to four. For the construc- 
tion of the receiver the Society is indebted to the 
Hon. Secretary, Mr. Gedge. 

The Society is at present running an instructive 
competition in connection with which prizes are 
offered for various types of sot built by members. 


The new session of the Holy Trinity (Barnsbury) 
Radio Club opens on January 16th. All radio 
enthusiasts over 16 years of age, residing in the 
Barnsbury district, are invited to attend the club 
meetings during the new session, which closes on 
May 22nd. 

ж * * * 

The subject of “ Aerial Tuning " was dealt with 
in an informative lecture given before the 
Beckenham and District Radio Society by Messrs. 
Igranic, Ltd., on January Ist. 

An excellent programme of meetings has been 
arranged for the present session, and intending 
members should communicate with the Hon. 
Secretary without delay. 

ж ж ж ж 

At the last meeting of the Dorking and District 
Radio Society, Mr. L. F. Cooke gave the first of 
a series of elementary lectures on the underlying 
principles of wireless. These lectures, primarily 
intended for beginners, are held on the third Monday 
in each month. The next lecture will deal with 
wireless componentg. 

* * * * 

The Hackney and District Radio Society con- 

tinues its useful series of ““ Vest Pocket " lectures, 


AMONG THE 


SOCIETIES. 


One of these recently given by Mr. Jones dealt with 
his interesting experiences in the nightly reception 
of KDKA. Mr. Van Colle gave an interesting talk 
on switching arrangements, and Mr. Phillips 
contributed with an explanation of how to determine 
the correct value of the filament resistance for any 
type of valve. 
* * * 

A visit to 2 LO was paid by members of the 
Woking and District Radio Society on December 
3186, an enjoyable and instructive afternoon being 
spent in the inspection of the apparatus and studios. 
The Society extends a warm welcome to new 
members. 


FORTHCOMING EVENTS. 


WEDNESDAY, TANUANT 14th. 
Society of Great Britain. Informal Meeting. At 6 p.m. 
At the Institution of Electrical Бас Savoy Place, W.C.2. 
** Some Notes on Short Wave Reception.” By Mr. Stanley Ward. 
Clapham Park Wireless and Scien Society. At 7.45 p.m. At 
67 Balham High Road. Lecture by representative of Alfred 
Сарат & Co. 


THURSDAY, JANUARY 15th. 
p.m. At the Hitchin Road Boys’ 
Experiment and Demonstration for Beginners. 
Bournemouth and District Radio Society. Lecture : 
Apparatus: its Construction and orking.’’ 

S. G. Brown, Ltd. . 

Woking and District Radio Society. At 7.30 p.m. 
By Messrs. The Mullard Radio Valve Co., Ltd. 


FRIDAY, JANUARY 16th. 
Sheffield and District Wireless Society. At 7.30 p.m. At the 
Department of Applied cR St. George's Square. Lecture 
“ А.С. са By Mr. С. Н. Hainsworth. 
Hoy Trini ty (Barnsbury) Radio Ciub. At 7.45 pm. At Parish 
all, Richmond Road, Islington, N.r. Opening Mecting of 
Session. 


“ Brown 
By Messrs. 


** Valves." 


оты JANUARY 16th. 
Society. At 7.45 p.m. At 65 South 


and District Radio 
Street. Members’ Evening with apparatus. 


QSL CARDS WAITING. 

The British amateurs 2 AWD, 2 СҮ and 2 XE are asked to 
communicate with the editor of the Journal des 8 (Imprimerie 
Veuclin, Rugles, Eure, France), who is in possession of QSL cards 
intended for these amateurs. 


MISUSE OF CALL SIGNS. 

Mr. Norman Blackburne (2 AJB), of Hastings, has reason to 
suspect from reports received, that his call sign is being used 
illicitly in the Stockport (Manchester) district. As 2 АЈВ із 
licensed only for an artificial aerial, misunderstandings are likely 
to occur with the authorities, and he trasts that the publication of 
this note will have the desired effect. 

A similar case is reported by Mr. William H. Neeld (2 ARB), of 
Wanstead, E.11, whose licence is for an artificial aerial. Signal 
froma station using his call sign are re ed from the Bath district. 

The unauthorised use of the call sign 2 AW, is reported by its 
owner, Lieut.-Commander Burbury (R.N., Ret. ), of Cri tone, 
Wakefield. 2 AW has not been in operation since March last. 
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CHOKES FOR L.F. AMPLIFICATION. 


ANY readers have written asking what is 
the most suitable value of choke to employ 
in choke-coupled amplifiers. 

In order to secure pure reproduction with the 
choke method of amplification, the inductance 
of the choke must be sufficiently large to 
offer a high impedance to the lowest musical 
frequencies which the amplifier is required to deal 
with. A suitable value of choke is one having an 
inductance of 100 henries. 

The windings of an ordinary intervalve trans- 
former, when connected in series, are excellent for 
this purpose. If chokes of too low a value are 
used, distortion of the lower frequencies will 
occur. 

In order to obtain a reasonable degree of 
amplification per stage a valve having a high 
amplification factor should be employed. Such 
a valve is the D.E.5 B. In cases where 
very great strength is expected to be delivered 
to the grid of the last valve of a choke- 
coupled, or, in fact, any type of amplifier, a valve 
of the L.S.5 type should be employed, as this valve 
has a long characteristic curve, and is capable 
of dealing with large power without distortion. 


THE ELIMINATION OF NoIsES DUE TO 
MAGNETIC INDUCTION. 


EVERAL correspondents have asked us whether 

we consider that the “ bird-cage " type of aerial 
mounted on a single pole is suitable for the elimina- 
tion of interference caused by the proximity of 
tramways. 

This type of aerial is only effective for the purpose 
named when it can be definitely proved that the 
interference is caused by direct induction from the 
overhead trolley wires or the underground conduit 
such as ia likely to be caused if the ordinary type 
of aerial running parallel to the roadway is used. 
This can be cured in many cases by running the 
aerial at as large an angle as possible to the roadway. 
In cases where this is impossible, however, the 
“ bird-cage " type of aerial may be tried since no 
part of it will be parallel to the tramway conduits. 
It has, however, been our experience that most of the 
trouble which readers meet with from this cause is 
due to earth currents and not to magnetic induction. 
In these cases, of course, no advantage would be 
obtained by the use of this type of aerial and in 
order to eliminate this interference various ex- 
pedients can be tried such as the connection of 
а condenser of large capacity, say 2 uF, in the 
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earth lead. Failing this it will be necessary to 
employ a counterpoise in the manner suggested in 
the last issue. 


A RELIABLE VARIABLE GRID LEAK. 


CORRESPONDENT has written asking us to 
suggest a suitable method for constructing a 
variable grid leak. 

It is not to be recommended that home-made 
grid leaks of the ordinary type be employed in 
wireless circuits. Excellent results may of course 
be had when wiring up experimental circuits by 
using leaks of the pencil mark type, but these are 
naturally quite unsuitable for incorporating into 
finished receivers. It will usually be found that 
leaks of the carbon compression type will invariably 
give trouble in the long run due to “ packing,” 
and even in the commercial types it is seldom 
that the resistance value for a given setting of the 
adjusting knob remains constant for any given 
length of time. 

The case is quite different when dealing with 
fixed leaks made by reputable firms as their value 
can usually be trusted to remain constant provided 
that they are not brought into contact with 
a hot soldering iron, or similarly ill-used. It 
is noteworthy in this respect that so far manu- 
facturers of these highly reputable components have 
not attempted to produce a variable grid leak, they 
apparently realising the difficulties in accomplishing 
this end. Bearing in mind, however, the extreme 
reliability of the fixed type of grid leak it would 
seem that the most reliable form of ‘ variable ” 
leak which could be made by the home constructor 
would be of the kind where connections from a 
number of fixed leaks are brought to a series of 
studs on the panel and brought into circuit by means 
of the usual rotary switch. For instance, two grid 
leaks of -5 megohms resistance value could be 
used singly or placed (by means of the stud switch) 
into series or parallel with each other, thus obtaining 
values of >25, -5 and 1 megohm. The simplest way 
of course, would be to employ nine studs with nine 
leaks attached thereto, increasing in value from 
"5 megohm to 5 megohms by half-megohm stages. 
This would give sufficiently fine adjustment for all 
ordinary purposes and would be remarkably simple 
in construction. If finer adjustment is required, 
а switching arrangement containing two sets of 
studs may be employed in order to enable various 
combinations of leaks in series and parallel to be 
used for obtaining intermediate values. For in- 
stance, in order to obtain a value of :25 megohms, 
two leaks of -5 megohm each could be used in 
parallel, whilst if an additional leak of 1 megohin 
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were placed in parallel with these the resultant 
value would be -2 megohms. These leaks should 
preferably be mounted in clips at the back of the 
panel, partly owing to the harmful effects caused 
by the careless application of a hot soldering iron 
and partly because & defective specimen is easily 
replaceable. In some foreign countries it is possible 
to obtain & component of this description, the 
usual practice being to bring a number of leaks 
of different values into circuit by means of a simple 
stud switch and a variable leak having a range 
of only -5 megohm can be brought into series with 
the fixed leaks when superfine adjustment is 
required. "The variable element, by reason of its 
extremely small range, is usually reliable and 
very fine adjustment is obtainable by means of 
a worm gear. 
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REACTANCE UNIT WITH 
VARIZSE£. REACTION 


VARIOMETER 


grid bias and extra high tension for the L.F. 
amplifiers are included in order that two 
power valves may be used here if desired. 
The tripolar switch automatically adjusts the 
voltage applied to the anode of the detector valve 
when the telephones are brought into this circuit. 

The extra H.T. and the grid terminals may be 
short-circuited if desired, and ordinary valves used 
for low frequency amplification, but, of course, at 
some sacrifice of purity of reproduction. 

It will be noticed that three aerial terminals are 
provided. Normally the two lower ones should be 
connected together, and the aerial attached to the 
top one. Should it be desired to use a frame 


aerial the connection between the two lower aerial 
terminals should be removed, and the frame attached 
either to these two terminals or between the top two. 


A four-valve receiver with switches to control the number of valves in circuit. A variometer is employed 
for tuning the aerial circuit and a tapped reactance unit couples the Н.Е. and detector valves. 


А FouR-VALVE RECEIVER SUITABLE FOR 
EITHER LONG OR SHORT WAVE RECEPTION 
WITHOUT THE USE OF PLUG-IN COILS. 


READER has written asking us for a circuit 

suitable for covering the B.B.C. and main 
continental band of wavelengths, and also Chelms- 
ford and the long-wave Paris stations. He asks 
if it is possible to accomplish this without 
resorting to plug-in coils by using a variometer 
and an anode reactance and variable reaction 
unit which he has in his possession. 

We illustrate above а circuit suitable for accoin- 
plishing this. 
out either one or two L.F. valves as desired. No 
provision is made for cutting out the H.F. valve, 
since, іп this particular circuit reaction cannot 
be employed unless this valve is in circuit, and the 
detector valve alone would give a range not greatly 
in excess of that given by a crystal. Terminals for 


Switches are provided for cutting: 


With the four-pole range switch in the short 
wave position the rotor and stator windings of the 
variometer are placed in parallel and a 0-0005 uF 
fixed condenser inserted in series. According to 
data given by the manufacturers of the components 
in question, this arrangement should cover from 
about 250 metres to well above the broadcast 
range. Upon changing over to the long wave 
position the variometer windings are placed in 
series and the 0-0005 uF fixed condenser is placed 
in parallel across the whole aerial circuit. It will 
then be, possible to tune in the long wave Dutch 
stations, and also Chelmsford and Paris. The 
anode reactance, of course, easily covers both long 
and short. waves. 

This circuit will be found quite stable and 
productive of excellent results on either the local 
or more distant stations, and the tuning will be 
considerably easier than with the usual type of 
tuned anode circuit. 
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Special Articles by 
SENATORE С. Marconi... * My Laboratories Ashore and Afloat j^ 
Н. S. Pocock .. 2o ** Amateur Progress during 1924” 
Dr. J. А. FLEMING .. *“ Electrical Researe h in the Early Days 
Telegraphy ” 
A. 9. D. Wiat is: e. “Special Broadcast Transmissions ” 
LORD GAINFORD ; " Progress of Broadcasting in 1924 7 
К. KEEN... “ Directional Aerials for Broadcast Re 
the Detection of Intericrence ” 
W. SYDNEY BARRELL . X ''Characteristic Valve Curves ` 
W. JAMES... i . "Telephone Transmitters ” 
P. P. ECKERSLEY .. t" R.B.C. High Power Stations " 
Н. J. Rounp | 2. “© Broadcasting Microphones ” 
W. Q. W. MITCHELL ‘Time Signals " 


Ask your bookseller or wireless dealer for a copy or write direct to— 
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Call Signs of Ships trading with Great Britain. — Amateur Call Signs in 
Great Britain and France. Regular Transmissions in Order of their Wavelengths. 
Times of Regular Broadcast Transmissions (Telephony and  Telegraphy ). 
Directory of Wireless Trade Marks, Trade Names and Manufacturers. 
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"Insulation 


PI" із another feature of the World's Transformer that 


emphasises 


THE CONSTRUCTION THAT COUNTS. 


Note the heavy walls of insulation that separate the sections of 
both primary and secondary windings. Each compartment is 
electrically fortified against breakdown or leakage, and the ratio of 
insulation to wire in this constructionis greater than that of any other 
transformer on the market, giving as a result the remarkably low 
SELF CAPACITY of only 18 micro- microfarads. 
| dition, the sectionalising of the winding results in a distribution 

e voltage which greatly reduces the possibility of breakdown. 


We can afford to guarantee R.I. productions. Their design and 
workmanship 18 SO splendidly strong in construction and results 
that. the роз іну of failure is reduced о a minimum. Thousands 
have found the claims of Һе В.І. to be genuine. You must make sure of 


MAXIMUM VOLUME — MINIMUM DISTORTION 
by demanding an К.І. 


Price 25/- E. 


Ask for the new R.I. Brochure. 


Radio Instruments Ltd. 
12 Hyde Street, Oxford Street 


Telephone—REGENT 6214 (3 lines), W. C. M Telegrams—" Instradio London." 
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The “ Radiovox ” has an even scale of 
capacity variation throughout the whole 
of its range, and, owing to the small 
size of the electrodes the losses are 
reduced to a minimum 
The “ Radiovox " Variable Condenser 
is a sound, engineer built component— 
is entirely enclosed іп a strong fibre 
case and an ornament to any set. 
There are mo delicate vanes to get 
damaged or dusty. The movement is 
firm and smooth and the position of the 
electrodes eliminates hand eapacity 
effects. 
Tuming is exceedingly fine and, although 
there is only one knob to turn, vernier 
adjustment is obtainable over the whole 
scale. tuning in of distant 
QC is simplified. 
“ Radiovox ” is British made and is 
teed by the makers. 

serves further to demonstrate the 

Rar hind of British components. 
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The price includes first-class knob and 


dial. All orders Ша be taken in strict 
rotation and will be dispatched im- 
mediately on receipt of remittance. 


RADIOVOX CO. 


19/11 JERMYN STREET, 
PICCADILLY, LONDON, W.1 
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D. S.  BURLEIGH 


G.N.R. YD., HORNSEY ROAD, HOLLOWAY, LONDON, N.7 


Telephone—North 1675. 


m Offers т E 


HANDPHONES, COMPLETE WITH RECEIVERS AND 
TRANSMITTER complete, in perfect condition, 2/6 each. 


WESTERN ELECTRIC CO. SINGLE EARPHONES, períect 
condition, to clear, 15/- doz. 


кан 


NEW (GOVT.) THREE-VALVE AMPLIFIERS, containing 
2 intervalve transformers, 1 telephone transformer, con- 
denser, res. fil. rheostat, non-capacity valve-holders, at 30/- 
each to clear, postage 1/3. Worth treble. 


NEW (GOVT. TWO-VALVE (Mk. III) RECEIVING SETS, 
200-1,800 metres, containing neat aerial tuner wound on 
ebonite with stud tappings, variometer, reaction, M.3 
variable condenser, intervalve transformer, telephone trans- 
former, grid leak and condenser, fil. rheostat, other fittings, 
etc., r canvas covered mahogany case, at £4 10s. 04. cach. 
Cost £20. 


ADMIRALTY THREE-VALVE POWER AMPLIFIERS by 
West. Elec., suitable for public address meetings. Cost 
£150. My price, £15, less valves. 


BUZZERS. Very sensitive, high note buzzers, complete with 


G.P.O. ТҮРЕ GALVANOMETERS, - perfect condition, 5/- 
each to clear. Post 9d. Cost £4 4s. od. 


NEW DEWAR SWITCHES, TWO-WAY 12 POINT CONN. 
3/- each to clear. Cost 15/-. 

MANSBRIDGE CONDENSERS, 1/36 mf., perfect condition, 
3/- per doz. -, post gd. 

AERIAL WIRE (ONE MILE LE NEED ON DR new and 
perfect, £3 10s. Od. per drum, carriage f , as used 
by Government. 


NEW GOVT. TERMINALS 4 B.A. doz. t 3d. 
UMENT 


platinum points, NEW, very useful, cost 15/- each. My SILK — es INSTR 
price, 2/- each. 47 G., new and perfect, on maker's bobbins, 15/- Ib 
ALSO—EBONITE SHEET, ROD AND BAR, INSULATORS (Reel), Litholite and ebonite hook ditto. 


AND TONS of other Wireless Material for both amateurs and professionals to select from. 
CABLE, HIGH TENSION WIRE AND INSTRUMENTS OF ALL KINDS. 
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RADIO TOPICS. 


By THE 
CAN THE OSCILLATION 
NUISANCE BE REMEDIED ? 


N turning over the pages of a 

daily newspaper which enjoys an 

extensive circulation, one's atten- 

tion is drawn by a headline 
“ Station Shooting." Headlines often con- 
vey very little and on reading down the 
column one learns exactly what this arresting 
title means. 

A reader there describes his experiences 
in an attempt to receive the transmis- 
sions of as many broadcasting stations 
as possible, and опе sees, not without 
surprise, that the aim of the writer is to 
encourage readers to search out the signals 
of distant stations, paying very little 
attention to the programme transmitted by 
the local station. If this suggestion is 
acted upon seriously, interference by oscilla- 
tion will increase enormously, and the advice 
that we have frequently given to broadcast 
listeners that they should tune in a local 
station and then leave the dials alone will, 
as a result, be ignored. In view of this it is 
as well to draw attention to the urgent 
need to deal with the question of inter- 
ference by oscillating receivers. 

The “ Don't do it ’ policy of the B.B.C. 
has served no purpose. We fail to see 
how a non-technical listener equipped with 
receiving apparatus built probably by a firm 
of manufacturers who аге themselves 
members of the Broadcasting Co., and fitted 
with adjustable reaction, can be tuned without 
causing interference. Such a set will energise 
the aerial circuit whenever the reaction 
coil is brought into operation, and we do not 
know of any instructions that could be issued 
to a listener who has no technical knowledge, 
advising him as to the method to be adopted 
in tuning his receiver to avoid the setting 
up of self-oscillation. 


EDITOR. 


The Post Office, on the other hand, went 
into the matter to the best of its ability, and 
as we all remember, undertook the testing 
and stamping of all receivers to be sold for 
broadcast reception. Although these sets 
made use of reaction in a variety of ways 
the Post Office liberally issued an authority 
sfamp certifying that certain receivers would 
not cause serious interference. To attempt 
to do a thing of this sort does not reflect 
great credit on those technical men who 
were prepared to take upon themselves such 
a responsibility, and after being in operation 
for many months the Post Office now 
withdraws control and permits тапи- 
facturers to build self-oscillating receivers 
just as they please. In the case of the 
experimenter the Post Office shifted the 
responsibility and in awarding a permit the 
would-be experimenter was told that he 
must not use his apparatus in a manner 
that would energise the aerial circuit, 
though they did not go as far as to say that 
he was not to make use of reaction. They 
would have been fulfilling their duty if they 
had drawn up just one circuit that would 
meet this requirement. Personally we have 
not seen such a circuit published as yet. 
Members of the Radio Society will remember 
that shortly after the war the question of 
interference by oscillation was carefully 
debated and of all the circuit systems put 
forward none was found to be non-interfering. 

Local radio societies have been faced with 
definite complaints, mainly because the 
Broadcasting Company, in their dilemma 
have shirked the job and recommended 
those experiencing trouble to get in touch 
with their local society. Тһе societies 
have done their best to deal with complaints 
and to endeavour to find remedies, but 
operating in a small area and without advice 
their efforts have been without avail. 
Were it possible to locate an interfering 
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station what steps should the investigators 
take to prevent continuance of the nuisance ? 
They may inform the user that his set makes 
use of reaction, and therefore is certain on 
most of its adjustments to cause interference, 
and they may recommend him to abandon 
his expensive outfit. But why should the 
offender be so penalised and his signal 
strength reduced, while the law permits the 
sale and construction of oscillating receivers ? 


Almost every valve user unblushingly 
adjusts his rcaction coil. The receiving set 
may whistle: when it oscillates by becoming 
sensitive to the oscillations of a neighbouring 
set, or the user may adjust to that silent 
point where he tunes in KDKA at maximum 
strength. In either case the range of his 
set as a transmitter may be tens of miles. 


The oscillation nuisance must be stopped, 
for we believe that even to the crystal user 
whose non-oscillating set does not respond 
to the continuous waves emitted by inter- 
fering sets, appreciable distortion must be 
produced in the quality of the broadcasting 
received. Some thousands of oscillating 
receivers in a congested area must create 
strains in the ether of infinitely greater 
intensity than even the broadcasting stations 
themselves, and the effect produced is 
probably a falling off in range, quality, and 
signal strength, apart from the annoying 
heterodyne squeals to which the oscillating 
set is so responsive when tuned to the wave- 
length of another oscillator. 

As an immediate remedy we would sug- 
gest that the general public be discouraged 
from searching for distant stations on the 
British broadcasting wavelengths. There is 
litle doubt, however, that the only real 
remedy lies in the prohibition of the use of 
reaction during broadcasting hours, and on 
broadcasting wavelengths, and it is here 
that the experimental licence would have 
been so useful inasmuch as the skilled 
worker would have enjoved full facilities, 
making use of his knowledge in the manipula- 
tion of his set, and knowing whether or not 
interference is being caused. To forbid the 
use of reaction is rather a bold suggestion, we 
admit, but we believe that in this direction 
may lie a solution to the present chaos. 


The columns of this journal are available 
for the expression of readers' views and we 
would welcome suggestions which may lead 
to a possible solution. 


BROADCASTING AND THE 
THEATRES. 


HE strong feeling of theatrical managers 

over the question of broadcasting plavs 
is not likely to have been lessened by the 
recent transmission of part of the revue 
'* Yoicks," from the Kingsway Theatre. The 
interest which the press took in the matter 
very naturally induced a larger public to 
listen in for that transmission than would 
have otherwise been the case, and it seems 
most unlikely that anything but benefit to the 
theatre and the play can come of this 
publicity. In fact the announcement of 
other similar events comprises this. The 
quarrel is no new one and has been in 
existence ever since broadcasting first started, 
when at that time there was also some risk 
of unfriendly feeling between broadcasting 
interests and the press. However, those 
difficulties were overcome early in the 
negotiations, which prepared the way for 
organised broadcast in this country. We 
would very much like to see a concise 
statement by the theatrical interests pointing 
out just in what way they consider that the 
broadcasting of plays can be detrimental 
to their interest. As near as we can recollect, 
an unfortunate circumstance in the earlv 
days of broadcasting may be in part 
responsible for the present antagonistic 
attitude. We refer to the exclusion, whether 
accidental or otherwise, of representatives of 
the theatrical profession from the earliest 
negotiations, in conjunction with the Post 
Office, which prepared the way for broad- 
casting. The press was strongly represented 
then and a good many other interests, so 
that it is possible that the seed of discontent 
was sown at that time. Now, it almost seems 
as if the Broadcasting Company is to get its 
own way simply by force of public opinion 
and one cannot blame the Company for 
taking whatever steps it can to bring about 
the addition to its programmes of whatever 
is demanded by the public, but at the same 
time it remains a matter of regret that it has 
not been possible up to the present for broad- 
casting and theatrical interests to come to a 
better understanding, and we wish all success 
to the pending discussions between the 
parties which we understand is about to 
take place. 
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A DESCRIPTION OF THE BAIRD SYSTEM BY ITS INVENTOR, 
J. L. BAIRD. 
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М the issue of The Wireless World and 

Radio Review for May 7th of this year, 

an account was published describing 

some of my early experiments іп 
television when moving shadowgraphs were 
transmitted. А further account of develop- 
ments which have since taken place may be 
of interest to wireless workers and enthusiasts, 
as television, although it can scarcely be 
described as a branch of wireless telegraphy, 
is closely allied to it. 

For instance, one of the first problems to 
be faced in television is the amplification of 
the extremely minute current given by the 
light-sensitive cell. Тһе thermionic valve 
has provided a solution to this problem by 
giving us a means of amplification to almost 
any extent; this is only one of the many 
wireless devices used in television. 


2 


The distinction between the transmission 
of shadowgraphs and that of actual objects 
is much greater than is at first apparent. 
With shadowgraphs the light-sensitive cell 
is only called upon to distinguish between 
total darkness on the one hand and the full 
power of the source of light, possibly’ several 
thousand candle power, on the other. 

In the transmission, however, of actual 
objects, even where only black and white are 
concerned, the cell has to distinguish between 
darkness and the very small light, usually, 
indeed, only a small fraction of a candle 
power, reflected from the white part of the 
object. The apparatus has therefore to be 
capable of detecting changes of light, 
probably at least a thousand times less in 
intensity than when shadowgraphs are being 
transmitted. There are other optical pro- 


Diugramatic Plan. 


For simplicity, two sets of line wires are shown. 


In sending by wireless the high 


frequency light signals are superimposed on the low frequency synchronising signals. 


A and F = Lens Discs. В =- 
D = A.C. Generator. 


In the earlier models shadowgraphs only 
were transmitted, the light having to be 
behind the object sent. The utility of a 
machine capable of transmitting only 
shadows is obviously restricted, and the 
next step to be attempted was the trans- 
mission of an actual object by reflected light. 


Serrated Disc. 
H -: Lamp. 


C = Light Sensitive Cell. 
G = Receiving Screen. 


blems which render the transmissiom of the 
actual object much the more difficult of the 
two, but the above is sufficient indication of 
the difficulty of the step. 

The apparatus now used consists of a 
revolving disc containing a single spiral of 
lenses, and, behind this, a serrated shutter 
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revolving at a very high speed. The object 
to be viewed is placed in front of the disc, 
which revolves at about 500 revolutions per 
minute. The arrangement will be better 
understood by referring to the accompanying 
drawing. The hand is the object being 
transmitted. As the disc revolves, light from 
every part of the hand falls in succession on 
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consists of a disc containing a spiral of lenses 
exactly similar to the disc at the transmitting 
end, and revolving in synchronism with it. 
Behind this disc, in a position corresponding 
to that of the light-sensitive cell at the 
transmitting station, is a lamp which is fed 
by the received current. The varying light 
from this lamp traverses a ground glass 


End view of transmitting machine. Mr. Baird in the background is holding his hand 
in position for transmission in front of the lens disc. Part of the old machine used for the 
transmission of shadowgraphs is seen in the foreground. 


to the light-sensitive cell “ С” after having 
been interrupted at very high frequency: by 
the serrated disc “В.” This interrupted 
light, as it falls upon the cell, gives rise to a 
pulsating current in its circuit. The pul- 
sating current, after amplification, is trans- 
mitted to the receiving machine, which 


screen and reproduces there the hand which 
is being transmitted. 

The method of synchronism, which was 
not described іп my previous article, 15 
simple. Isochronism is obtained by coupling 
a small A.C. generator to the transmitter 
shaft and the current from this being trans- 
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mitted to the receiving station where it 
controls an A.C. synchronous motor. Only 
a very small current is required. 

Synchronism is obtained by rotating the 
synchronous motor about its spindle or 
bodily rotating the driving mechanism until 
the picture comes into view. 


Side view of transmitter showing spiral arrangement of lenses and serrated disc. 
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The letter “ H,” for example, can be clearly 
transmitted, but the hand, moved in front 
of the transmitter, is reproduced only as a 
blurred outline. A face is exceptionally 
difficult to send with the experimental 
apparatus, but, with careful focussing, a 
white oval, with dark patches for the eyes 


4, 


The light-sensitive cell is 


contained in the metal case behind the serrated disc. 


The cell which I have been using is neither 
a photo-electric nor a selenium cell, but a 
colloidal (fluid) cell of my own invention, of 
which I hope to give particulars at a later 
date. 

At present the apparatus is one constructed 
purely for experimental purposes, and is 
capable of transmitting only simple objects. 


and mouth, appears at the receiving end, 
and the mouth can be clearly seen opening 
and closing. 

There have been many suggestions that 
television should be allied to the kinema. 
This opens up a wide vista for the future, 
but it is earky yet to speculate upon the 
matter. 
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BROADCAST AERIALS IN GERMANY. 


Left, the aerial and one of the towers of the Miinster broadcasting station, which conducts 
daily transmissions on a wavelength of 410 metres; below, the aerial of the Miinchen 
station, operating on а 485 metre wave. Both 
these stations transmit afternoon and evening 
concerts every weekday, whilst a short afternoon 
concert is also given on Sundays. The Miinster 
station is operated by the Westdeutsche Funkstunde 
A.G., whilst the Miinchen station belongs to the 
Deutsche Stunde in Bayern. 
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Тһе site of the 505 metre station in Berlin is 
shown in the picture above, whilst the building 
which carries the Stuttgart masts and aerial 15 
shown on the right. This building also houses the 
studio and the transmitter. 

The wavelength of the Stuttgart station is 443 
metres, and the station belongs to the Suddeutsche 
Rundfunk Aktiengesellschaft. 
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N spite of the multiplicity of designs for 

receivers and the almost inexhaustible 

variety of circuits which сап be 

employed, there still remains a simple 
circuit which has not lost in popularity 
through the introduction of so many com- 
petitors. The combined detector and one 
stage low frequency amplifier (Fig. 1) still 
maintains its popularity amongst amateurs 
throughout the world. Such a receiver is 
used by nearly all amateurs as a general 
standby set, and daily records of long 
distance reception are sufficient to indicate 
that its efficiency leaves little to be desired 
in the hands of a careful operator. It has, 
moreover, the advantage that it is com- 


Where plug-in coils are employed for tuning it is usual to fit 


the coikholder to the outside of the set. 

holders of the type used in this receiver are available, it is 

convenient to accommodate the coils behind the panel. The 

following article describes a two-valve receiver making use 
of this feature. 


= By Носн S. Pocock. 


Now that coil- 
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paratively simple to operate, and therefore 
searching for long distance stations can be 
done without much difficulty. When skill 
has been acquired on a receiver of this type 
it is surprising how little is missed of any 
signal capable of reaching the aerial. It 
would be out of place here to enter into the 
controversy which is still going on amongst 
amateurs as to whether a circuit of this type 
can rival super heterodynes and other more 
elaborate receivers. No doubt the super 
heterodyne can give much better results 
when properly designed and handled, but it 
is often much more a matter of skill in the 
operation of a receiver than the type of 
circuit used which accounts for the extra- 
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ordinary achievements in long distance 
reception which have been recorded in this 
journal during past months. 

The purpose of describing the present 
receiver is to give a convenient and compact 
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The theoretical connections of the receiver. 


design for using plug-in coils with a two-valve 
circuit so that the receiver may be a standby 
for the use of the general amateur, whilst it 
is also a convenient arrangement for use for 
broadcasting, and at reasonable ranges will 
give good loud speaker strength without 
resorting to pushing reaction to the point of 
producing interference. 
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CONTROLS ON PANEL. 

The controls for tuning as shown in the 
photograph of the front panel are two, one 
being the variable condenser across the 
aerial coil and the other the knob for adjust- 
ing reaction coupling. The two filament 
resistances are the only other controls to 
manipulate. A feature of the arrangement 
is the employment of a type of coilholder 
which is suitable for behind panel mounting, 
so that the plug-in coils can be accommodated 
behind the panel instead of being fitted, as is 
more usual, but rather clumsy in appearance, 
on the side of the box housing the set. This 
type of coilholder gives a neat appearance to 
the finished receiver, whilst in addition it 
gives particularly easy adjustment with one 
control. The type of variable condenser 
used is one giving a vernier adjustment, but 
without the employment of an aditional 
vernier condenser plate. 


Lisr or PARTS REQUIRED. 

The list of parts required for the receiver 
is a small one, and the cost is also propor- 
tionately small. No expensive components 
are made use of, and the wiring and general 
construction is of the simplest. The follow- 
ing components will be required :— 

I Ebonite panel, 7 ins. by 14 ins., which is 

a standard size for Radion panels if the 
constructor desires to make use of one 
of these. 


T «реттер 
= сорж 
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Fig. 2. А drawing of the ebonite panel showing the position of the сот 


The holes have the following 


ponents. 
sizes :—A, drill 5/32 in. hole for 4 B.A. terminals. В, drill 5/32 in. hole and countersink for No.. 6 wood 


screws and 4 В.А. countersunk screws. 
F, drill jin. hole. 


С, drill 3/16 4n. hole. D, drill } $n. hole. Е, drill 5/16 $n. hole. 
G, drill 


pin. hole. 
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I Variable condenser, 0°0005, which in this 
particular instance is of the pattern 
supplied by Jackson Bros., and known 
as 44 J. B.” 

1 Two-coil holder for mounting behind 
the panel (“ Ellanpee ”). 

2 Valve holders. 

2 Filament resistances (Ormond). 

1 L.F. transformer. 

I Grid condenser, with clips for grid leak, 
having values of 0-0003F and 2 megohms 
respectively. 

I Fixed condenser of capacity o-oor ИЕ. 

I Fixed condenser having a capacity of 
0:5 ИЕ for use across the terminals of 
the H.T. battery. 

т Three-cell dry battery for providing 
negative bias to the grid of the second 
valve. 

9 Terminals, two for mounting on the front 
of the panel for the telephones, and 
seven at the back of the panel on a strip 
of ebonite, size 7 ins. by Іў in., as shown 
in the illustration. 
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in the drawing (Fig. 2), where all the dimen- 
sions of holes are given. It will be seen 
that both the variable condenser and the 
two-coil holder fitted to the panel are of a 


------- чаа 


e 1—66 fig ele 


Fig. 4. Details of the ebonite connection strip. А, 
tin. dia., countersunk for No. 4 wood screws 
В, 5/32 in. фа. 


type using one-hole fixing. For the filament 
resistances, of Ormond pattern, three holes 
will be drilled to the sizes shown in the 
drawing, two of the holes being used for the 
screws fixing the resistances to the panel. 
The remaining holes to be drilled in the panel 
are those for the telephone terminals, for fixing 


Fig. 3. The arrangement of the components on the baseboard. 


1 Wooden baseboard, size 7 ins. by 14 ins., 
on which all components, except those 
which are actually fitted to the front 
panel, are attached. 
ssuming that components of the type 

mentioned above are purchased, the drilling 
of the panel can be done precisely as indicated 


the panel to the wooden baseboard (Fig. 3) 
by means of wood screws, and the screw holes 
for fixing the brass brackets, which support 
the panel. In addition, if desired, holes may 
be drilled through as shown to provide 
peep holes through which to see when the 
valves are lit if the set is housed in a box. 
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The terminal strip (Fig. 4) is screwed to the 
back edge of the baseboard so that it will come 
flush with the outside of the box in which 
the receiver may be contained. Three 
terminals are provided for H.T. battery 


aO) 


TELEPHONES 


RJ 
p» 


Fig. 5. 


connections; one is the common negative, 
and the other two are provided in order that 
additional potentia] can be applied to the 
plate of the second valve. Although an 
"R' type valve would function satisfactorily 
in the L.F. stage, it is better if a valve of a 
type specially designed for low frequency 


stages is employed such as the B.T.H. B 4. 
The three-cell dry battery provides a 
negative bias of 41 volts, and the H.T. 
potential may then be 120 volts. A fixed 
condenser of o-oor pF capacity is employed 


Wiring diagram of the receiver. 


across the primary of the low frequency 
transformer, which in this instrument is of 
the R.I. pattern. 

After the components have all been placed 
and fixed, the wiring can be proceeded with, 
and for this Fig. 5 should be carefully followed. 
The wiring should be done with bare No. 16 


JANUARY 21, 1925 


tinned copper, suitable lengths being 
stretched to straighten them before the 
bends are made, and the wires can then be 
fitted to their respective connections. It is 
always convenient to use terminal tags 
wherever possible, and to solder the wires 
to these. This simplifies the soldering, and 


gives a much neater appearance than 15 
obtained by soldering the wires direct to the 
In addition, if at any time it is 


terminals. 
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because, when one considers that in changing 
over from the parallel to series position or 
vice versa, a gap will occur in the wavelength 
range if the same coils are left in, there is not 
much to be gained by arranging to switch 
from the parallel to series position unless 
compensating fixed condensers are to be 
provided as described recently in this journal. 
Such an arrangement would add somewhat 
to the complication, and it is always possible 


A view of the interior of the set. On the right are the aerial and reaction coila ; $n the centre, the aerial. tuning 
condenser, and on the left the Н.Т. battery condenser, transformer and grid battery. Тһе grid condenser and 
leak are to the right of the first valve holder. 


desired to dissemble the receiver, this can be 
done without finding that terminals and 
other pieces of apparatus are spoilt by the 
adhesion of solder. It will be seen that no 
switch has been provided to enable the 
variable condenser to be placed in parallel 
or series with the aerial coil, and in this 
receiver the variable condenser is рег- 
manently in parallel. This has been done 
partly for the sake of simplicity and partly 


to interchange the coils so as to cover 
additional wavelengths as required. 

It is preferable to fit a 0-001 pF condenser 
across the terminals for the telephones, but 
this is not absolutely necessary, and has not 
been shown in the set. 

This receiver is primarily intended for 
reception on the broadcast wavelengths and 
upwards by the employment of different 
coils, but those who desire to receive on the 
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short wavelengths сап do so also Бу a slight 
addition to the arrangement shown. This 
will be described here in case the constructor 
may care to adopt the method. 

A flat slab coil wound on a card should be 
obtained, having, say, 15 turns of insulated 
wire of a gauge not less than No. 22. One 
end of the coil is connected to the aerial, 
instead of connecting the aerial to the 
terminal provided on the set, and the other 
end of the flat slab coil is connected to the 
common earth terminal The slab coil can 
be coupled to the tuned coil of the receiver 
by slipping it between the panel and the 
plug-in coil of the receiver. 

By varying its position the amount of 
coupling can also be varied, and it will 
be found that using short wave coils of 
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plug-in type, it is easy to tune down to very 
short wavelengths. 

Before concluding, it is desired to point 
out that the circuit is one which will energise 
the aerial and cause interference easily if 
the reaction coil is brought near to the aerial 
coil. Care should be taken to see that when 
receiving broadcasting, the reaction coil 
should be far away from the aerial coil and 
this precaution will also result in clearer 
reception of the transmissions. 

No particulars are included of the con- 
struction of a cabinet to house the set. 
In preparing such a box the principal 
point which should be borne in mind is 
that the top should be hinged to provide 
access to the valves and for the purpose of 


_changing coils. 


THE BALKITE BATTERY CHARGER. 


The Balkite Battery Charger is an appliance 
for charging accumulators from ordinary 
electric light alternating current (200-240 
It consists of a small 


volts, 50-60 cycles). 


The complete battery charger. 


transformer and a special rectifying cell. 
The cell has three electrodes, giving full 
wave rectification. Such a cell converts both 
half-cycles of the alternating current into 


direct current for charging the accumulator. 
One of the electrodes is of lead, and the 
others of a material referred to as Balkite. 
We believe, however, that Balkite is the 
trade name for a preparation of tan- 
talum. An electrolyte of sulphunc 
acid is employed, and a small 
quantity of oil is added to the cell to 
prevent creeping and reduce evapor- 
ation. 


The charger is therefore a simple, 
straightforward arrangement, with 
no parts likely to get out of order or 
wear out. It delivers a taper charge 
commencing at the rate of 21-3 
amperes, and cannot discharge, 
short-circuit, or damage a battery by 
over-charging. The charging rate 
being 24-3 amperes, a 6 volt 50 
ampere hour accumulator will be 
completely charged in about 20 
hours at an average cost of 4d. an 
hour, based on a cost of 6d. per 


unit. 

An adaptor is provided for plugging into any 
electric light socket, and two spring clips 
for connection to the battery. This ap- 
pliance is marketed by Messrs. Burndept,Ltd. 
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THE EMISSION FROM A VALVE 
FILAMENT. 


The author describes an interesting experiment, and shows that, probably 
due to the contact difference of potential, the plate current is not 
symmetrical with regard to the centre of the filament. 


Ву С. S. P. HEywoop. 
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UPPOSE that іп а two-electrode 

valve, Fig. 1, the fall of potential 

across the filament is 2 volts. If the 

plate is now given a potential of +4 
volts relative to the negative end of the 
filament, only the first quarter of the length 
of the filament is at a lower potential than 
the plate. Electrons can only flow therefore 
from this portion of the filament (neg- 
lecting for the present such disturbing 
factors as velocity of emission, space charge, 
etc.). So by measuring the current from the 
plate for different values of the plate potential 
from о to +2 volts, the current from suc- 
cessive fractions of the length of the fila- 
ment may be determined. 


+2 VOLTS 


FILAMENT 


Fig. 1. 


The two-electrode valve is connected as 
shown in Fig. 2. V is a voltmeter reading 
up to 8 volts ; G is a micro-ammeter. Across 
the filament leads is connected a sliding 
potentiometer having 50 divisions, each 
of 20 ohms resistance. By this means the 
plate can be set at the potential of any given 
point on the filament, and the position of 
this point may be read directly off the 
potentiometer scale. The voltage across the 
filament is kept constant, and the micro- 
ammeter is read for various settings of the 
potentiometer slider. These readings give 
the currents from successive fractions of 


the length of the filament. By subtracting 
a given reading from the next one, the 
current from any part of the filament is 


Fig. 2. Arrangement of apparatus for finding the 
plate current from different parts of a filament. 


obtained. In order to verify the results, the 
connections of the filament are then reversed, 
and a fresh set of readings taken. 


CURRENT IN MICROAMPERES 


0-2 0-4 0-6 


08 го 
LENGTH OF FILAMENT 
Fig. 3. The plate current from different parts 
of a filament. 


The results of Fig. 3 were obtained with a 
4-volt Mullard valve, R.D.93. The grid was 


connected to the plate, so that the valve 
acted as a diode, and readings were taken 
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for the currents from successive tenths of 
the filament. The upper two curves give the 
currents when the fall of potential across the 
filament was 2 volts, the lower two when it 
was 1:8 volts. The curves show that the 
emission rises to а well-defined maximum 
near the centre of the filament ; this is to Бе 
expected, for the centre of the filament is 
hotter than the ends. 

It is found that the maximum is always 
displaced a short distance from the centre of 
the filament; this displacement is towards 
the positive end of the filament, whichever 
way round the latter is connected. Since 
each pair of curves is approximately sym- 
metrical about the central line, this dis- 
placement cannot be due to lack of uniformitv 
in the filament. It is probably caused by the 
contact potential between the tungsten 
filament and the nickel plate. Suppose the 
filament is positive to the plate, with a 
contact P.D. of 4-volt; and let the fall 
of potential across the filament be 2 volts, 
say. Then it is evident that 14 volts must be 
applied to the plate in order to draw 
electrons off half the filament. In the 
experiment, this would cause a displacement 
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of the apparent maximum of the curve 
towards the positive end, Fig. 4. The amount 
of displacement gives. an indication of the 
value of the contact potential. By reversing 
the filament connections and taking the 
mean of the two curves, the true currents 
from every part of the filament are obtained. 


1 
! 
| 
| 
! 


CURRENT 


0 0-25 0-5 0:75 ro 
VOLTS 


The actual plate current from different 
parts of a filament. 


Fig. 4. 


This simple experiment not only gives us 
some information of the conditions inside 
a valve, but also seems to point the wav 
toa more elaborate method of determining 
contact potentials. I am indebted to 
Mr. E. W. B. Gill, B.Sc. for the idea of the 
experiment. 


A HAND GENERATOR STATION. 


А ‘view of the transmitting bench at 6 2 UV, the property of Mr. W. Е. Е. Corsham. 


2 UV may be numbered among the pioneers of British amateur transmitters ; he secured 
the third prize in the first successful amateur Transatlantic Tests, and was the first 


Britisher to issue QSL cards. 


Mr. Corsham works principally with a hand generator, 


and many of his long distance records have been performed with dry cells 
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PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the expcrimenter will welcome. 


An Easily Made Terminal. 
F simple construction, this terminal will 
be found to make a reliable contact. 
The construction can be seen quite clearly 
from the diagram. Hard springy brass 


Spring terminal of easy construction. 
wire should be used for making the loop 


pieces. Wires can be quickly inserted under 
the clip and a number of connections 
easily made to one terminal. 

J. B. 


Reaction Reversing and Short-circuiting 

Switch. 

LTHOUGH the reaction coil may be 

used with its leads permanently connected 
in circuit and no provision made for reversing 
the direction of reaction coupling, it will be 
found that the introduction of a change- 
over switch to reverse the connections to the 
reaction coil has many advantages. 

A suitable switch is shown here, and is 
easily made up from four valve pins. A 
piece of } in. ebonite measuring about 1} ins. 
by 1{ 1пѕ., is squared up and tapped holes 
made at the corners. Into these holes the 
valve pins are inserted and lock nuts; are 


fitted to hold the pins securely, and at the 
same time carry the tag connectors. These 
pins are made to engage into four valve 
sockets, А, В, Сапа D. The leads to the coil 
are connected either to A and C, or B and 
D, and it will be seen that by inserting the 
valve pins in the various sockets that the 
connections of the coil may be reversed: ог 
short circuited. 

The addition of this simple switch (оңа 
receiving set will be found particularly useful 
at the present time when manufacturers of 


Useful reaction reversing swich. 
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coils do not arrange the socket connections 
to produce a uniform direction of inductive 
coupling. 
S. W. S. 

A Plug-in Variometer. 

HE anode plug-in coil is usually tuned by 

means of a parallel condenser, but there 
аге many experimenters who still prefer to 
employ  variometer tuning, particularly 
when working on the shorter wavelengths. 


A variomeler mounted;on a plug-in socket has many 
. useful applicatsona. 


А set designed to use condenser tuning сап 
be readily converted by mounting a vario- 
meter on the pin and socket of a coil holder. 
Only a few patterns of variometer are suitable 
and the accompanying drawing shows a 
simple method for mounting the Acme type. 

А. Т. С. 

Spade Tuning. 

HERE are many broadcast receivers 

in which the method of tuning consists 
of varying the position of a metal plate 
with regard to an inductance of the flat type. 
The inductance of a coil is altered as the 
position of the metal plate changes, thus 
providing the necessary tuning range. 

A method of mounting the tuning plate 
is shown in the accompanying figure. 
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Care must be taken to attach the disc quite 
squarely on the 2 B.A. spindle. The bush is 
tapped 2 B.A. and should fit tightly in the 
ebonite panel. 


UR T a 


Coil tuned by the damping plate method. 

This method of tuning can be applied to 
both aerial and tuned anode circuits, and 
the greatest wavelength change will be 
produced as the disc makes contact with the 
face of the coil. The damping plate may 
measure about 3 ins. in diameter and can be 


constructed of brass or copper and soldered 
on to the end of the threaded rod. 
H. D. 


Cabinet for Screws, Washers, Nuts, etc. 
LTHOUGH somewhat crude in its 
construction, a cabinet made up as 
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Cabinet for small screws, washers and nuts. 


protected on the outside with pieces of thin 
mahogany or cigar-box wood. The knobs 
for withdrawing the boxes are brass paper 


fasteners. 
A. W. R. 
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HE following experiences in re- 
ception on a wavelength of 220 
metres and below may be of 
interest. 

Receivers in general can be divided 
into three main groups: (1) reflex circuits ; 
(2) circuits employing high frequency ampli- 
. fication. (3) circuits employing low fre- 
quency amplification. Experiments were 
made to determine which type was best 
‘suited for long distance short wave recep- 
tion. 


REFLEX CIRCUITS. 

The efficiency of the valve as a high 
frequency amplifier is usually very much 
reduced when the valve is made to function 
as a low frequency as well as a high frequency 
amplifier. It was decided, therefore, to 
make good this loss in effectiveness by 


Fig. 1. А receiver with two stages of tuned high 
frequency amplification, crystal rectification, and one 
stage of speech frequency magntfieation. 
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SHORT WAVELENGTH RECEPTION. 


The author tried three receivers and compared them by observing the 

strength of the signals received and the relative ease of adjustment. He 

concludes that the best receiver is the one having a regenerative valve 
detector with one stage of note magnification. | 


using one stage of ordinary high frequency 
amplification before the reflex stage. The 
circuit shown in Fig. 1 was employed. 

Good results were obtained from broad- 
casting stations, but complications soon 
began to arise when it was used on the 


Fig. 2. A receiver giving one stage of high frequency 
amplification, with valve detector. The reaction со 
is coupled to the anode сой. 


shorter wavelengths. When efficient induc- 
tances were used, the set oscillated соп- 
tinuously with no reaction coupling, in 
spite of special efforts to avoid capacity 
effects in wiring, etc. This difficulty was 
got over by employing reversed reaction. 
between coils L, and L,. This arrangement of 
the circuit was used when listening for 
American stations. Several stations were 
heard at good readable strength on 200 
metres, but the set was not a practicable 
one for many reasons. It had too many 
controls, which made searching difficult, 
and its efficiency fell off as the wavelength 
was reduced. 
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CIRCUITS EMPLOYING HIGH FREQUENCY 
AMPLIFICATION ONLY. 

Bearing in mind the difficulties due to 
self-oscillation in the previous receiver, 
another receiver was wired, using one stage 
of high frequency amplification and valve 
detector, as in Fig. 2. This was a much more 
practicable circuit. Considerable magnetic 
reaction had to be used to make the set 
oscillate, provided that the aerial tuning 
condenser was not set at too small a value. 
The number of controls was reduced to 
three, which was better, but still rather too 
many. This did not give the same signal 
strength as when the circuit of Fig. І was 
employed. Only one or two American 
signals were faintly heard; also, although 
fairly good high frequency amplification was 
obtained on 200 metres, the amplification 
fell off for shorter wavelengths, until at about 
120 metres the amplification was negligible. 
An ordinary “ R” valve was used in the 
high frequency stage. 


A CIRCUIT EMPLOYING Low FREQUENCY 
AMPLIFICATION. 

Finally, to reduce the number of controls 
to two, a valve detector and one note 
magnifier were employed, the detector valve 
being a peanut valve with 26 volts on the 
anode, as in Fig. 3. The reaction coil is 
coupled to the aerial coil, and if the circuit 
is handled carefully, no more interference 
will be caused by radiation than when the 
reaction coil is coupled to a circuit connected 
to the anode of a high frequency stage. 
This proved to be just the circuit required. 
Searching from 120 to 220 metres was an 
easy matter. Greater signal strength than 
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that obtained from the circuit of Fig. 2 was 
obtained, with easier tuning. The degree 
of amplification was fairly constant, and 
did not fall off on the lower wavelengths. 
Many American stations were logged without 
difficulty. 


Fig. 3. This receiver has a valve detector and one 
stage of note magnification, with the reaction coil 
coupled to the aerial coil. 


These experiences seem to show that the 
ordinary regenerative valve detector and 
note magnifier is the best simple set to. 
employ. It may be found difficult to make 
the set oscillate on the lower wavelengths, 
but no difficulty should be experienced if 
the following points are borne in mind. 

The aerial tuning inductance must Бе 
wound with a thick gauge of copper wire, such 
as No. 18 or 20, on a damp-proof former ; 
preferably the wire itself should not be 
waxed or shellaced. If the coils are likely 
to get damp, enamelled wire may be em- 
ployed. Preferably space the turns slightly. 
The reaction coil may be wound with fairly 
fine wire, on a former which is small com- 
pared to the diameter of the former em- 
ployed in the construction of the aerial coil. 


BROADCAST STAMP ALBUMS. 


HE latest broadcasting craze in America 
centres round the radiostamp. A Chicago 
company gave the idea to the world. 

The broadcast listener first sends for a 
copy of the stamp album. He receives it, 
together with a map, a broadcasting station 
call list and a batch of Proof of Reception 
cards. Space is provided on these for a 
list of broadcast items heard, the time of 
reception and other marks of proof. Having 


completed the particulars, the listener posts 
the card, together with a ten cent piece, to 
the station heard. 

If the numbers and time tally with the 
station log the listener immediately re- 
ceives a stamp bearing the station's call 
letters and design. This is pasted in the 
album and remains an eternal proof of 
the diligence, patience and skill of its 
owner. 
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? OBTAINING ANODE CURRENT FROM 2 
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Ф D.C. MAINS. - 
40 l 
Ф Тһе Н.Т. supply for a valve receiver is 

H usually obtained from a dry cell battery or 

@ a bank of low capacity accumulators. Both 

Ф methods are expensive and troublesome. 

@ It is therefore of interest to learn that 

G perfectly satisfactory results may be 

Ф obtained at low cost from D.C. mains. 
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HE method usually employed 
to smooth out the hum from the 
D.C. supply is indicated in Fig. 1. 
L and L, are two 50-volt lamps 
in series across the mains (the positive 15 
the live main, and negative earth). The 
lamps act as a potentiometer, and the H.T. 
supply to the wireless set via chokes I and I, 
can be varied by altering the relation 
between the resistances of the lamps. With 
this well-known arrangement, the ripple 
can be smoothed out until it is only heard 
as a very low hum, and when using a loud 
speaker and receiving strong telephony, 
this is not noticeable. 
LIVE 
A 


+ 110 уот mains — 
L L, 


EARTHED 
— ТО хот 


ORT e 


Fig. 1. A usual arrangement Fig. 2. An improved 
for obtaining smoothed HT. method. 
from the mains for valve re- 
ception. 
When using headphones to receive 


distant stations, however, the writer found 
it impossible to entirely eliminate the hum 
in this way. 

The best results were obtained when 
employing iron core chokes wound to a 


wh 
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"77 “” 
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Fig. 3. 


The apparatus is easily constructed, and the 
components may be attached on a back board such as 
is used for mounting electrical fittings. 


resistance of 1,000 ohms, and condensers 
of 10 microfarads capacity ; but even then 
the hum was quite audible when no signals 
or telephony were being received. This 
form of H.T. supply was not comparable 
to the use of H.T. batteries. 

Fig. 2 shows the arrangement finally 
adopted by means of which the ripples are 
entirely eliminated and an absolutely silent 
H.T. supply obtained. L is a rro volt 
16 candle power carbon filament lamp in 
series with a resistance R (440 ohms) 
connected across the mains аз shown, 
through a switch X. (A suitable resistance 
for this purpose is supplied by the Zenith 
Manufacturing Company.) 

The H.T. is increased or decreased by 
moving slider S nearer to, or further from, 
the positive end of the resistance R. Ап 
iron-cored choke, С, wound to a resistance 
of about 1,000 ohms, is connected in series 
with the supply to smooth it. The secondary : 
of a small motor ignition coil or even an 
intervalve transformer will answer the pur- 
pose. On its way to the positive terminal 
of the set, the current is passed through a 
small 4-volt lamp, the function of which 


550 


is that of a fuse, and protects the wireless 
set in case of accident. Needless to say, 
as the maximum current which passes 
through this circuit is only 5 or 6 milli- 
amperes, the lamp does not light up under 
normal working conditions. K is a condenser 
having a capacity of ro microfarads. This 
can be built up with five 2 uF Dubilier 
condensers connected in parallel. 

It is of interest to note, that when em- 
ploying such a large capacity, it holds a 
sufficient charge to maintain the H.T. 
supply to the set for a couple of seconds 
after the switch X has been turned off. The 
signals gradually fade away. 

A photograph of the apparatus in use 
appears as Fig. 3. The choke is mounted 
behind the board and in this instance a 
two-way switch, shown on the left-hand side, 
is employed to entirely insulate the board 
from both mains when not in use, and a 
second two-way switch is provided which is 
employed as a change-over switch when 
charging the L.T. accumulator or when 
connecting it to the set. The matter of 
accumulator charging is not dealt with in 
this article, so that no diagram of the con- 
nections to this switch need be given. 

The same arrangement is found to work 
quite satisfactorily from a 220-volt main, 
on the 3-wire system ; but in this case a 
60-watt metal filament 220-volt lamp 
should be employed, and as both mains are 
live, a double pole switch must be used as 
shown in the photograph. 
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When the valves in the receiver require 
different anode voltages, the arrangement 
of Fig. 4 may be employed. The circuit 
shows two separate anode supplies obtained 
from two shunt circuits connected across the 


Fig. 4. Circuit arrangement for producing two values 
of H.T. potential. 


mains. Adjustable resistances R and R, 
and lamps L and L, are employed with 
smoothing chokes С and С, and condensers 
K and K,. Several such ‘circuits may be 
connected to meet the requirements of the 
receiver. 


STATION 5СҮ. 


In designing this station, the owner, 
Mr. Ronald J. Harrison, of Brondes- 
bury, has aimed at neat апа 
systematic arrangement of components 
to facilitate experimental work. Every 
component is easily accessible and the 
method of surface wiring allows for 
quick modification of .circuits. The 
grid control transmitter is seen on 
the left of the table. The power 
valve and its panel are at the back, 
and to the front is the remainder of the 
grid circuit and tuning arrangements. 
With a plate potential of 240 volts, a 
current of 0:24 ampere is registered 
on the aerial ammeter when working 
on the shorter wavelengths. The 
microphone is of the standard Post 
Office type and gives very good results. 
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= A SIMPLE SHORT WAVE SET. = 
= The author outlines the construction of a receiver which he has found very = 
= satisfactory for the reception of short wavelength signals. = 
= By C. D. ABBOTT. = 
Em. HN ААИНИН 


O a great many amateurs the 

receiving of signals on тоо metres 

presents considerable difficulty. 

This is due to two main causes: 
(r) An unsuitable aerial-earth system, and 
(2) an unsuitable circuit. 

(1) My experiments seem to show that the 
aerial should be as high as possible and 
consist of a single copper wire or strip about 
50 feet long, and carefully insulated. Insu- 
lators of glass are satisfactory and I prefer 
them to the ordinary insulators of porcelain. 
The insulators should be of the long thin 
type which have a portion protected from 
the rain and thus have a long surface leakage 
path. 

A counterpoise can with advantage be 
employed in place of the usual earth con- 
nection and may consist of about six wires 
placed eighteen inches or two feet apart and 
about six feet above the ground. The 
wires of the counterpoise should be carefully 
insulated, using as insulators, for instance, 
the ordinary egg or shell type. Arrange the 
counterpoise below the aerial, and of a 
length a little above that of the aerial. 

(2 I have tried many circuits but find 
it difficult to make them oscillate at wave- 
lengths of the order of roo metres. Finally 
the circuit shown in Fig. 1 was adopted. It 
consists of a valve detector and one stage 
of low-frequency amplification, the reaction 
«oil being connected to the anode of the 
detector and through a 0-0002 microfarad 
tuning condenser to the filament. A valve 
of the V.24 type is used as the detector, and 
an ordinary four-pin valve in the L.F. 
stage. 

Special attention was given to the con- 
struction of the tuning coils. The coil in 
the aerial circuit consists of six turns of 


No. 12 bare copper wire with the turns 
spaced 4 in. apart on a former consisting of 
four pieces of ebonite rod secured at the 
corners of two end pieces of wood or ebonite 
4 ins. square. The secondary winding has 
fifteen turns and the winding is commenced 
two inches from the end of the primary 
winding. Both coils are put on in the same 
direction and are wound with No. 12 copper 
wire. For the reaction coil a winding of 
ten turns of No. 28 wire with the turns 


spaced { in. оп a former 31 ins. in diameter is 


fitted at the end of the secondary winding. 
This coil is not adjustable. The best position 
for it is found by experiment, and experience 


Fig. l. The circuit of the receiver recommended for 
short wavelength reception. | 
shows that the desired smooth reaction 


effects may be obtained by adjusting the 
0-0002 microfarad tuning condenser in series 
with it. 

It is essential to employ good quality 
variable condensers, and as fine tuning is 
necessary for good results verniers should be 
fitted. 

Special attention should be given to the 
wiring and the layout of the components. 
Allow ample room in order that the parts 
and wiring may be well spaced. 
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The L. & P. Two-Coil Holder. 

The more usual patterns of coil holder 
suffer from the defect that they cannot be 
conveniently mounted behind the instrument 
panel and in consequence the coils project 
and either obscure apparatus on the front 
of the panel or occupy considerable panel 
space. This new coil holder is of the geared 
variety operating through a well-made worm 
and pinion. 

The holder is not only designed for 
behind-the-panel mounting with а one- 
hole fixing, but can also be attached to the 
baseboard of the set or externally to the side 
or top of the cabinet. The metal parts are 


САТ NO 17570 2% 


J T 
A “geared two-coil holder which ts suitable for 
mounting behind the panel. 


nickel plated to conform with other recently 
introduced components, for there is a ten- 
dency at the present time to give all the 
component parts appearing on the instru- 
ment face a nickelled finish. 


Panel Cutters. 

Cutting large holes in ebonite panels is 
usually a laborious job for the amateur, 
as he does not possess a suitably large drill 
or the means for rotating it and usually has 
to resort to using his biggest drill and then 
filing out to the required size. 

The panel cutters shown here provide an 
easy means for making holes of various 


sizes suitable for giving clearance to con- 
denser spindles, etc., or large enough for 


мама » „> 
Cutters which may be employed for making holes in 


valve windows. These cutters are made 
in three sizes, ł in., 1 in. and 14 ins., and are 
manufactured by Messrs. The Rockwood 
Co., Ltd. 


A Wander Plug Safety Fuse. 

A small fuse in the H.T. supply is always 
effective in protecting the battery from 
damage and at the same time preventing 
heavy currents being delivered such as if 
applied to valve filaments would immediately 
burn them out. The H.T. supply lead is 
the one part in a 
wireless receiver cir- 
cuit where a fuse 
can be effectively 
employed, and if 
mounted оп the 
wander plug will 
burn out should a 
short circuit occur 
anywhere in the 
instrument, as it is 
fitted at the actual point of distribution. 

This device is a product of Messrs. A. H. 
Hunt, Ltd., the well-known manufacturers 
of motor accessories. 


A fuse fitted to an H.T. 
wander plug. 
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The Selectivity of a Super-Heterodyne 
Receiver. 
LTHOUGH а super-heterodyne 
receiver usually has but two tuning 
controls—one for tuning the in- 
coming signal and the second for 
adjusting the frequency of the oscillator— 
plus sometimes an adjustment for controlling 
the degree of regeneration, the selectivity 
is remarkable. The reasons for this extra- 
ordinary selectivity will be best understood 
by considering a practical example. Thus, 
let us suppose that we are receiving a signal 
having a wavelength of 300 metres and that 
the high frequency amplifier is adjusted to 
3,000 metres. 

Converting the values of wavelength to 
values of frequency, we find the corresponding 
frequencies are 1,000,000 and 100,000 cycles 
persecond. Hence the oscillator is adjusted 
to a frequency of 1,100,000 cycles or 900,000 
cycles—that is, 100,000 cycles above or 
below the frequency of the incoming signal. 

Now imagine there is an interfering signal 
of 305 metres flowing in the tuner. This 
signal has a frequency of 983,600 cycles and 
wil therefore set up a beat frequency of 
116,400 cycles if the oscillator is set at 
1,100,000 cycles ог a beat frequency of 
83,600 cycles when the oscillator is adjusted 
to 900,000 cycles. Converting the frequencies 
to wavelengths we find that while the 300 
metre signal which we wish to amplify has a 
supersonic wavelength of 3,000 metres, the 
interfering signal of 303 metres has a super- 
sonic wavelength of 2,580 or 3,590 metres, 
according to whether the oscillator is set 
at a wavelength below or above that of the 
incoming signal. Thus an interfering signal 
having a wavelength of only 5 metres greater 
than the desired signal produces a supersonic 
wavelength differing from 3,000 metres—the 
wavelength to which the high frequency 
amplifier is adjusted—by 420 or 590 metres 
respectively. 

Under normal conditions, that is when a 
frame aerial is employed without reaction, 


Ф 
ФОФООООООФООФФОФОФОФАУФАРАООФӘУ 


а signal of 305 metres coming for instance 
from a station having a power about the 
same as that sending the signals desired and 
situated a similar distance away, would set 
up oscillations in the frame of relatively 
considerable magnitude, and would, of 
course, be heard with the desired signal. 
If somewhere in the high frequency amplifier 
portion of the super-heterodyne receiver, 
however, we provide a circuit which is 
sharply tuned to a given wavelength, say to 
3,000 metres, as in the above example, the 
interfering signal which has a supersonic 
wavelength of 2,580 or 3,590 metres will not 
be amplified. A sharply tuned circuit, which 
is sometimes referred to as a filter, is always 
employed in the H.F. amplifier. Usually it is 
connected between the first detector and the 
first amplifying valve, but may almost equally 
well be connected between the last stage of 
the H.F. amplifier and the input circuit of 
the second detector. The filter may consist 
of a tuned transformer or a tuned anode 
coil employing carefully wound coils and 
condensers. 


A Super-Heterodyne Receiver Having 
Three Stages of Resistance Coupled 
H.F. Amplification. 

Perhaps the simplest super-heterodyne 
receiver is that which employs a resistance 
coupled H.F. amplifier. The circuit for such 
a receiver is given in Fig. І and is recom- 
mended to beginners. This is the circuit of 
the first super-heterodyne receiver which I 
built when studying the subject, and it 
gave very good results indeed when one 
considers the ease with which it is put 
together and the relative low cost of 
the components. We have first the 
frame aerial and tuning condenser С.. 
For 250 to 550 metres the frame had 
15 turns of No. 18 D.C.C. wire wound on а 
skeleton framework 15 inches square, and 
C, had a capacity of 0-0005 microfarads. 
Connected to the frame circuit on one side 
is the grid condenser and leak C,, R,, of 
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0:00025 microfarad and 2 megohms respec- 
tively, and on the other side acoupling coil L, 
- consisting of 15 turns of No. 22 D.C.C., Іф ins. 
diameter. In the anode circuit of the first 
detector is the primary winding L, of a high 
frequency transformer shunted by a fixed 
condenser C, having а сарасіҙу of 0*001 micro- 
farad. The transformer actually employed 
was an Igranic (size 4), which consists of two 
duolateral coils suitably placed together, with 
a four-pin plug. The three valves of the 
high frequency amplifier are resistance 
coupled, having anode resistances R, of the 
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grid leak type, with a resistance of 100,000 
ohms each, coupling condensers C,, C, and 
C,, and grid leaks R, and Rg. The coupling 
condensers had a value of 0.005 microfarad, 
the grid leaks R, a resistance of 0.5 megohm 
and R, a value of 2 megohms. It will be 
noticed that the grid leaks R, are connected 
to the negative side of the filaments, while 
R, is connected to the positive side for 
rectification. 

A separate oscillator having its own 
filament and anode batteries was employed. 
The grid and anode coils were ordinary 
basket coils, the grid coil І, having 55 turns of 
No. 22 D.C.C. and the anode coi! L, 40 turns of 


Fig. ]. 
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No. 22 D.C.C. Both were wound on a basket 
coil former 14 іпѕ. in diameter, with 15 
spokes. These were tied together, and the 
coupling coil mounted near them in order that 
variable coupling could be obtained. Con- 
denser С, of 0.0005 microfarad capacity 
tunes the grid circuit, and condenser C, of 1 
microfarad completes the anode circuit for 
Н.Е. currents. 

To tune-in a signal the frame aerial con- 
denser is set at a value and the oscillator 
tuning condenser slowly turned. This process 
is repeated until a signal is heard and then 
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A simple but effective super-heterodyne 
receiver for telephony. The components have the 
following values; Сү, 90-0005; C, 0-00025; Cy 
0-001 ; C,, 0-005 ; C,» 0-005 ; Ca 0-005 ; С;, 0-005 ; 
C,, 0- 0005 ; С,, Y 0; С» 1:0; ‘and C » 1 0 microfarad. 
R 2 MQ; Е, 05 MQ; Ry, 2 MQ’; R, 100,0000. 


both condensers are accurately set to the 
best values. 

With this simple set no difficulty at all 
should be experienced in receiving many 
stations situated a long distance away. І 
heard many continental and several American 
stations with this elementary arrangement 
and learned many of the tricks of super- 
heterodyne receivers as well. At the moment 
I am testing a set which I have built after a 
good deal of experimenting which is alto- 
gether superior to the simple set men- 
tioned above, and hope to describe 145 
theory and design in an early issue of this 
journal. 
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PATENTS AND ABSTRACTS. 


DPDBPDDEDPDDPDDDDDPIDPDDDDODDD H HHDDPDDDDD DH DPHDPDDHDPHOD 


А Reflex Receiver. 

In ordinary reflex receivers it is usual to 
connect the frame aerial or the tuner direct 
to the first valve by connecting one side of 
the tuned circuit to the grid and the other 
side to the filament. The latter connection 
determines and fixes the average voltage of 
the grid and is set in accordance with the 
characteristic curve of the particular valve 
in use. It is claimed, however (British 
Patent No. 223,648) that better results may 
be obtained by connecting a fixed condenser 
of small capacity in the circuit, as in Fig. I, 
to prevent the grid taking up the normal 
voltage of the filament. Referring to the 
figure we see that the frame aerial F, tuned 
by condenser C, has one of its ends connected 
to the grid and the other end joined to the 
fixed condenser C,, and that the secondary 
winding of the L.F. transformer is connected 
between the filament and the other side of 
С,. Incoming signals are therefore applied 
to the first valve and amplified, being passed 
to the valve detector by the H.F. transformer 
T,. The rectified currents then pass through 
the primary winding P of the L.F. trans- 
former, setting up voltages in the secondary 
winding S which influence the grid of the 
first valve. These L.F. voltages pass through 
the fixed condenser C, in the grid circuit ; 
hence tbe capacity of this condenser must 
be such that it does not offer a high 
impedance to the L.F. voltages. According to 
the patent specification, a capacity of 
0:005 microfarads is suitable—although, of 
course, it may be larger. As the grid 
is influenced by the І.Е. voltages magnified 
L.F. currents flow in the anode circuit and 
actuate the telephones T. 

With this circuit we therefore obtain one 
stage of H.F. amplification followed by 
valve detection and then one stage of L.F. 
magnification. The effect of condenser C, 
is to break the grid circuit to direct currents, 
and leaves the grid of the valve free to 
assume a voltage determined by the operating 
conditions. When the grid is made positive, 
a small grid current flows and charges the 
condenser C;, giving the grid a slight negative 
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potential. Consequently the average working 
potential of the grid is automatically ad- 
justed to that degree of negative potential 
which just prevents self-oscillation of the 
valve. With this potential on the grid the 
valve is in its most sensitive and responsive 


+lt--ar--4 = 
A reflex receiver giving one stage of Н.Е. 


Fig. 1. 
amplification, valve detection, and one 
L.F. magnification. 


stage of 


condition. The explanation of the action 
and the theory of condenser C, in circuits 
of this type is complex, but it 15 said that 
in practice a considerable increase in the 
signal strength is obtained by including this 
condenser in the circuit. 

The values of the components employed 
in this circuit. are usual ones, and depend on 
the wavelength of the signals to be received. 
For instance, the tuning condenser C may 
have a capacity of 0-0005 microfarads, 
C, 0:002 microfarads and the grid con- 
denser and leak 0:0003 microfarads and 
2 megohms respectively. The H.F. trans- 
former T, may comprise two basket coils 
tuned with а о-ооо2 microfarad condenser, or 
a pin-type transformer may be employed. 
If the windings are of fine wire having a 
fairly high resistance, there is no need to 
tune the transformer with a variable 
condenser. 
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Additions to the Marconi station at Carnarvon 
have facilitated the opening of a second d irect 
wireless telegraph service between London and New 
York. 

* & * * 

The Admiralty have closed the wireless station 
at Goswick, Berwick. It was built during the war, 
and has been used as a direction-finding station 
for naval and navigation purposes. 

* * * * 


For the benefit of the American Colony in Paris, 
а special ' American Night" was held at the 
Petit Parisien broadcasting station on January 
12th. 

* ж * * 

A broadcast receiver has been installed in 
the reading room of the House of Parliament in 
Vienna for the benefit of members. 

* * * $ 


BRIGHTER PROSPECTS FOR DUTCH 
TRANSMITTERS. 


Signs are not wanting that the heavy restrictions 
upon amateur transmitters in Holland are being 
relaxed by the authorities. According to an 
English correspondent now in Utrecht, ten amateur 
transmitting stations have now been licensed, 
with the call signs PB 1 to PB 10, and good DX 
work is being carried on with America. 


WIRELESS AND SOLAR ECLIPSE. 


Special arrangements have been made in America 
to observe whether the solar eclipse of January 24th 
will influence the transmission and reception of 
wireless signals. Although the eclipse will be partial 
as viewed from this country, it will be total over a 
belt covering Western New York, Connecticut, 
Northern Pennsylvania, and New Jersey. On 
previous occasions American listeners have noticed 
an improvement in signals during the progress of 
ап eclipse. 


SHORT WAVE RECEPTION IN SHEFFIELD. 


With reference to the newly-opened service 
between Nauen and Buenos Aires on 30 metres, a 
Sheffield reader, Mr. Lawrence Manning, reporte 
regular reception of these signals on a two-valve 
(0--у--1) receiver. The call sign used by the 
German station is apparently POX, not POZ, 
and has probably been allocated for this special 


service. 


WIRELESS SERVICE AT SEA. 


Sir Bertram Hayes, upon his retirement from the 
command of the “ Majestic," received a congratu- 
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latory wireless message from the Chatham Multiplex 
Marine Station, Massachusette, recalling that his 
ship holds the world’s high-speed record іп radio 
transmission for working at 150 words per minute. 
In reply to this message Sir Bertram Hayes 
expressed his gratitude to the wireless stations for 
their kind assistance in esteblishing the position of 
the ship when required. He added that the 
" Majestie's " high-speed record is due to the 
extraordinary efficiency of the Marconi operators. 


BELGIAN AMATEURS BUSY. 


Further Belgian successes іп transatlantic 
amateur working are reported. 

On December 28th, B4RS communicated at- 
6.20 алп. with U1 KC, of Northampton, Mase., 
with a plate input of 20 watts. The transmitter 
employed was illustrated in our issue of December 
3rd last. 

Belgian 4 QS, on the morning of December 6th, 
was successful in working with two U.S. amateurs, 
viz., 1 SF and 3 AB. 4 QS used less than 20 watts. 


WIRELESS PHOTOGRAPHS ON VIEW. 


In view of the recent successful experiments in 
the wireless transmission of photographs between 
New York and London, special interest attaches to- 
the latest exhibit &t the Science Museum, South 
Kensington. The exhibit shows a photographic 
film of the Prince of Wales which was actually 
used for the purpose of transmission, a photograph 
of the portrait as received in New York, and a copy 
of one of the American newspapers in which it 
appeared. The exhibit is to be found in the 
Western Hall at the Science Museum, Imperial 
Institute Road. 


GOOD WORK WITH A SUPER-HETERODYNE. 


A more than usually interesting log of the- 
reception of American broadcasting stations has 
been forwarded by Mr. E. A. Devine, of Wooler, 
Northumberland, who, in less than four hours on 
the night of December 27.28th, listened to eight 
American transmissions. At 12.15 a.m. children's. 


_stories were heard at WBZ, and following the closing 


down of this station, WHAR was logged through 
serious morse jamming. Strong band items were- 
received from KDKA at 1.30, and half an hour 
later the Montreal station was heard with great 
clearness. PWX, of the Cuban Telephone Co., 
Havana, was next tuned in and solos and announce- 
ments in Spanish were heard at comfortable strength. 
WOR and WGY were then picked up in succession,. 
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and finally, at 3.45, WIP, of Philadelphia, Pa., 
was heard clearly and strongly on telephones. 

These very satisfactory results were obtained on 
a seven-valve super-heterodyne receiver. Тһе 
night in question appears to have been extremely 
favourable for long distance reception, as we have 
received interesting reports from a number of 
listeners. 


MORE ABOUT WGH. 


Apropos our recent note on the identity of 
WGH, we are indebted to Mr. A. N. C. Horne, of 
Queenstown, Ireland, for supplying official informa- 
tion which revises the details already given. 

The following particulars are taken from the 
International List of Radio Telegraph Stations. 
The name of the station is Tuckerton, New Jersey, 
WGH, and its normal range is given as 4,000 
nautical miles. A General Electric valve trans- 
mitter is employed and work is carried out on 
wavelengths of 90, 93, 97, 100 and 103 metres. 


LE.E. ANNUAL DINNER. 


The Annual Dinner and Reunion of the Institution 
of Electrical Engineers will be held at the Hotel 
Cecil, Strand, W.C., on Thursday, February 12th, 
under the Presidency of Mr. W. B. Woodhouse, 
supported by the Council. Tickets should be 


applied for as early as possible, and application 
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forms may be obtained3from Mr. P. Е. Rowell, 
Secretary, at the Institution, Savoy Place, W.C.2. 


MORE DX WITH MOSUL. 


“We had no difficulty in" working with each 
other," states Mr. R. L. Royle (2 WJ), of Palmers 
Green, London, in a report of successful DX with 
GHH 1 (Mosul) on December 29th. "The communi- 
cation took place on 90 metres between 3.20 and 
4.20 a.m. (G.M.T.) and signals from Mosul were of 
excellent strength. Тһе power input at 2 WJ was 
130 watts, and at Mosul, 100 watts. 


NEW WIRELESS EXPORT JOURNAL. 


The Wireless Export Trader, published by The 
Trader Publishing Co., Ltd., 139-140 Fleet Street, 
London, E.C.4, is a new monthly journal designed 
to keep overseas importers and dealers in touch with 
the development of Radio Industry in Great 
Britain, and also supplies of British goods for resale 
in all the world's markets. 

The publishers, who have had experience in the 
production of trade journals extending over 30 
years, are confident that this journal will meet a 
real need. The world demand is all for reliable 
productions of up-to-date design, and the British 
industry is doing more than any other to supply 
this, and is keeping well in the forefront of radio 
research and progress. 

The worldwide subscription rate is 10s. per 
annum, post free. 
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An imposing display of amateur apparatus was a feature of a Wireless Exhibition recently held under 


the auspices of the Maidstone and District 


Radio Society. 


Our photograph shows a portion of the 


exhibition. 
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ATMOSPHERICS OVERCOME ? 


Bold claims are made for a new invention, by a 
young Frenchman named Verdan, designed to 
overcome atmospheric and other interruptions in 
the transmission of wireless telegraph messages. 
According to reporte the apparatus transmite 
messages by a system of printed letters. Practical 
experimente are soon to be made with the new 
appliance between Nice and Ajaccio, Corsica, and 
it is hoped that, as a result, the cable between 
France and that island may be dispensed with. 


BEAM WIRELESS IN CANADA. 


A group of new stations is being erected near 
Montreal by Marconi’s Wireless Telegraph Com- 
pany of Canada for direct communication with 
England and Australia by means of the beam 
system. 

Each station is to be capable of communication 
at a speed of 105 letters per minute each way 
during a daily average of 18 hours. 
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Two typical applause cards at present in vogue in 
America. 
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BOOKS RECEIVED. 


Some Methods of Testing Radio Receiving Sets. 
- By J. L. Preston and L. C. Е. Horle (Washington ; 
Department of Commerce, Bureau of Standards. 


Price, 10 cente.) 
Chronicle Wireless Guide for the Amateur Con- 
structor. (Manchester : Allied Newspapers, 


Ltd., Withy Grove. Illustrated with Circuit and 
Wiring Diagrams and Photographs. Pp. 104. 
Price, 6d. net). | 


TRADE NOTES. 


Messrs. Radio Instruments, Ltd., inform us that 
Mr. A. J. B. Harris, until recently testing officer 
in charge of wireless receiving instruments and 
valves at the Signal School, Royal Naval Barracks, 
Portsmouth, has joined the technical staff of the 
company as superintendent of their test room. 

* * * * 


A move to larger and more commodious premises 
has been made by Messrs. The Dubilier Condenser 
Co. (1921), Ltd., the company's new address being 
Ducon Works, Victoria Road, North Acton, 
London, W.3. 


THE WIRELESS WORLD AND RADIO REVIEW January 21, 1925 


RADIOTELEPHONY AND AFRICAN FLIGHT. 


Wireless telephony is playing a considerable part 
in the flight from Paris to Lake Chad, which the 
French aviators—D’Oisy, Goys, Vuillemin and 
Dagneau—began on January 16th. During the 
flight the airmen have been in constant touch with 
the wireless stations at Le Bourget, Marseilles and 
Toulouse. The principal wireless telephony stations 
at Algiers, Dijon, Lyons and Perpignan, are also 
maintaining a listening watch. This aerial voyage 
in Africa, which is attracting considerable attention 
in France, will cover a distance of 4,293 miles on 
the outward journey alone. 


CORRESPONDENCE. 


A.C, on the Short Wavelengths. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


S1r,—I wish to draw your attention to the rapid 
increase in the use of unrectified, or very badly 
rectified A.C. telegraphy on the shorter wavelengths. 

During the recent month or so many British 
stations and a far greater number of Continental 
experimenters have reduced their wavelengths to 
somewhere between 60 and 100 metres. It is well 
known that experimental stations in the Antipodes 
and those in the American Continent work tor the 
most part on waves between 70 and 90 metres, 
which range is badly crowded at the present time. 

The introduction of this badly tuned type of A.C. 
signal to the most interesting of all wave bands is 
causing considerable interference to long distance 
communication; for example, Australian 3 BQ is 
invariably blotted out on Sunday evenings (which 
is the only time the English amateur may hope to 
effect contact) by some inconsidgrate experimenter 
using a signal spreading over some 5 metres or 
more, thus effectively and completely spoiling every 
chance of copying the usually feeble Austrahan 
signal. | 

I am certain that I am voicing the opinion of 
most amateurs of long standing in lodging this 
complaint against the unrectified signal expert. 

The positiony¥s steadily becoming worse each week 
and the obvious way to clear the trouble is to urge, 
wherever possible, all European amateurs to refrain 
from transmitting below 90 metres during the 
very brief periods the A and Z stations are audible 
on this side. 

Many experimenters are under the impression 
that to transmit between 60 and 85 metres is a sure 
way to successful working with the U.S.A., and it is 
with this object in view that they have decreased 
their wavelengths. I would like to point out that 
the hope of being received in America between 65 
and 85 metres is a very small one indeed owing 
to the terrific QRM at all times. 

The U.S.A., Australian and New Zealand en- 
thusiasts are listening for European amateurs 
around 100 metres, and occasionally on 50 metres, 
but never between 65 and 90. 

I shall be glad if you will be good enough to 
publish this letter at your earliest convenience. 


J. А. PARTRIDGE, G 2 KF. 
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7 ZM. Italian: T, 3 ЕМ. ‘Luxembourg : ОАА. о B SM, 5 ae o ML, o MS. o NN, о OD, o PG, 0 QW, oRE, 
Swedish : SMZN, Ау SMZY. Belgian: 4 ALS, 4C 2, 4 95, o RM, о RW, oSK. 977. Finnish : INA, FN 2NM, FN2NCA. 
455, 4 YZ, B7, 102. Swiss: 9 AA, 9 AD, 9 BR. Finland Danish: 7 EC, 7 MP, 7 ОМ, 72M, 7GQ? Rhineland: ЗСА, 


: KU. New Zealand : 2 AC. і СЕ, 8551). Italian : IER, IMT, 1 N, IHT. Swedish: 
Г бак d ^ ык ше : É. U.S.A.: rAJA, І АН), SM YM, SMYY. American: вс Воо, OZ. ACK 
1 AVR, 1 BIE, 1 BSD, ІСК], 1CMP, 1 DHT, r IEF, 1 JBL, 2 XR, 3ОТ, 3HG. Various: 9 BU 
т KC, 1ML, 1 OW, 1 PL, 1 SW, 1 XC, 1 XP, :XW, 2ABO, ICS, IST, МСН, IOKZ, 1 KH, 950 "1CCM de 2 YT, NSF, 14 
2 ANA, 2 BCO, 2 BCW, 2 ВСС, 2 ВЕС, 2 BF, 2 CTY, 2CVU, French: 8AB, 8AD, 8AI, 8AL, 8AQ, 8ARA, 8AS, 8A 
2 CH, 2CY, 2 EQ, 2 KU, 4 MC, 3 BCK, 3 ADB, з ВСР, 3 ВТО, 8 BA, 8 BF, 8 BN, 8 BP, 8 BR, 8 BU, 8 BV, 8 BZ, 8 СА, 8СК, 
BL, 


CHC, з CHG, 3 СКЈ, GC, 3QV, 8CM, 8CN, 8CT, 8C i, 8 DB, 8 DD, 8 DI, 8 DM, 8 DN, 
3 BU. SENE: СВ, Шы” «ЕК, 4 TJ, SUM 4 E, SCPM,  8DO, 8DP, 8 DU, са вр 8 ЕМ, 8 ЕО, 8 EU, 8 EV, 8 FC, 
5 HL, 5 RU, 5 SN, {ск 6 CSR, 7 АКК, 8 AVL, 8 AP, 8 ADD, FI, 8 ЕК, 8 FM, 8 FP SFR. '8 FU. '8 GF, 8GG, 8GH, 8GK, 


8 ADG, 8 Bb; 8 8 СС, 8 СЕ, '8 CKO, 8 SP, ске 8 ZG, 9 CA, NFV, 
NKF. Various: AGN, AIN, IHU, OCDJ, POZ, WGH, 1 OKZ, 
ҮА 79. (o—v—1.) (D. Grove-White, 2 AWO. ) 


GL, 8GM, 8GO, 8GP, 8GS, 8GU, 8 HSD, 8 HSF, 8 HSM, 
ІС, 81Р, 8JH, 8JHK, 8JHL, 8JM, 8], 8LA, 811. 

LP, 8LPK, 8LR, 8 MA, 8 MAR, 8MK, 8MN, 8 MU, 
NB, 8 МЕ, 8 NS, 8 ОК, 8 PA, 8 PD, 8 PHO, 8 PP, 8 PS, 
НИНИ 

Г А, ‚ 8 ‚ 8 , ,8 6 

Telephony : 2 FM, 2 KF, 2 шуағы Ae AM butt 8WK, 8 WV, 8 WZ, 8 XH, 8 XM, 8XR, 8XS, 8XX, 
e ern SERS GAZ one ONI. ONN, ORE. Fin- хе б YA, 3 ZM, 82P, 8 ZU, 8 ZUT, 8 ZZ. аат | 
AR ТМ. British: 2 АМО, "ВС, 2CC, aCV, 2DR, (No aerial or used.) (E. R. Martin.) 
a DX, a FM, 2 FU, 2 IT, 2 КЕ, 212, 2 MK, 2 NB, Northampton. 


Wandsworth Common, S.W.17. (60 to 200 metres). 


бо Qo Оо Ge со Oo 90 OD 0 
- 
м 
єк 
Со 00 00 op 


‘Telephony: 2 LE 5 FZ, 50D, 5 KW, 8 FC. British (Morse) : 
2WJ, 2WP, 5 АМ, AR, 5BH, 5СВ, 5СС, 5CX, 5 НА, ду 2 AWO, 2 BN; 2 LQ, 2 EN, 2 GN , 2 JF, 2 JU, KI 7K 
3 IM, s LU, 5МО, son 5 ÈD, 5 RH, 5 RZ, s T25 00, Sting 2 LZ, NB, 2SH, М уо, Vp 2 Wy, 2 WY, a XY, 2 YT, 36S, 
6 AL, ФАН; АЕ SGD. GB. Denith: ЕС. French. 5 HA, 5 LF, 515, 6 AH, 6FA, ^S Ly. , 6 МЕ, 6QB, 6 UV, 6 XG, 


6 YF. American: 1 AE, 1 AEA, I JG, 1 ANR, 1 ARE, 1 BDT, 
BAB. SAP, ЕВУ ВСА, 8CU, 8 DM, Ir 8 HS. 8 HSM, SEP «BHM, 1 BOA, І CKP, 1 DA, C1DQ, rER, т ХАУ, 1XZ, 1ZAB, 
8 ЕК, 8 FQ, 8 FR, 8 FU, 8 СІ, ВСК, 2 Belgian. 2 AAY, 2 AFP, 2 AG, 2 АМЕ, a AZY, 2 BE, 2 BGG, 2 BIG, 2 ВМ, 
8 LL, 8 LP, 8 UD, 8 UU, В WAL, 8 22. Swiss. 9 BR 410, 8CCR. 2 BRC, 2 BSC, 2 BY, 2 CBG, 2CC, 3 ADO, 3 BCO, 3 BG, 3 BSS, 
4 AL, 455, 4 YS, 4 YZ, От. Ameri 3 BTA, 3 BWT, 3 CBL, 3.3 3 CHG, з МОЁ, ЗОТ, 4 ЕС. French: 
Various: UG 5, WGH, АВС. (o—v— 8 AQ, 8 BO, 8 BV 8CT, 8 DE, 8 DU, 8 EE, 8GG, ВСК, 8 GO, 
( 8 HSG, 8 JV, 8 LLO, 8 LMT, 8LPR, 8LR, 8 MG, 8 UD, 8 UK, 

8 UU, 8 WV, 8 XR, 8 XU. Dutch: oGC, oGG, o RE, o RW, 
о ХЕ, o XQ Belgian ALS, 4 CD, 45А, Р 2. Swiss: 9 АВ, 
9 ВК. Swedish SMYY. Italian: 3 RM, ACD. Rhineland: 
= - ICF. Luxembourg: LOAA. Unknown : I OKZ, S 7BD. (o—v—o 
and o—v—1, frame aerial.) iP. H. Brigstock Trasler.) 


Cambridge. 

American: ICF, 1 CQ, 1 OW, ІРІ, 9 AA, 9 AB, WGH. 
Canadian : IAR. Danish: 7 ЕС. Belgian: АГ, 4Ca, 
4 EAV, 4 KV, 4 MB, 4OS, 4RS, 4 YZ. Dutch: о КЕ, о RA. 
Finnish: 1 NA, 2 ММ. Italian: І MT. French: 8 AP, 8 BR, 
8 BV, 8 DGP, 8 DU, 8 EU, 8 FI, 8 GI, 8 GIP, 8 GM, 8 GO, 8 GZO, 
s HS, 811, 8 LL, 8 MG, 8 MK, 8 MO, 8 NS, 8 SB, 8 SO, 8 SR. 
8 SSU, 8 TM, 8 UU, 8 ZZ, 822Е. Unknown: GIL. (о--у--.) 
РА (1. М. Т. Balfour and С. С. Birkinshaw.) 


Walthamstow, London, Е. 

French: 8 АС, 8 AY, 8 АВ, 8 BU, 8 BV, 8 BP, 8 BG, 8 DE, 
8 ҒА, 8 FF, 8 FM, 8 FP, 8 GS, 8GL, 8 GI, 8 GP, 8 СМ, 8 Н5, 
8 LP, 8 LM, 8 PS, 8 PA, 8 КС, 8SM, 8 TM, 8 ТО, 8 UK, 8 ҮС. 
Belgian : 9 NR, 9 QS, 9 AU. Dutch : o BA, o RE, oGA, o NK. 
Miscellaneous: 3AF, 3SS, І СЕ, SMYY, SRK. 

(H. W. Webb, 6 OV.) 


1) 
F. R. Wells and C. E. P. Jones, 2 CA.) 


REPORTS, PLEASE. 
Reports on his transmissions are welcomed by Mr. A. E. Mac- 


Farlane (6 RM), of 30 Vincent Road, E. Croydon, Surrey. Trans- 
missions are C.W. and telephony. — 


2 APR. 
We should be glad if the Secretary of the ‘‘ Waveley " Radio 
Club, owning the call sign 2 APR, would advise us of the locality 
in which the station is situated 


i : 5 WR. 
If' all transmitters who have worked with 5 WR would please 
Some of the apparatus at 8 AP, the F rench telephony refrain from ан чр that station cr addressing correspondence 


transmitter. 8 AP employs a power of 100 watts. to the late?Mr. С. 5. Morriss, his parents would be grateful. 
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The Dublin Wireless Club, which was founded 
in 1913, is doing active work for the Free State 
amateur. | 

An instructive lecture on “ Inductance and Cap- 
acity " was provided on January 8th by Mr. W. A. 
Beatty, who dealt with the practical side of the 
subject by comparing various types of coils and 
condensers. The use and abuse of reaction was 
also explained and #ће lecturer gave an interesting 
demonstration with & wireless receiver. 

* * * * 

" Surprise Nighte" have become a frequent 
feature on the programme of the Hackney and 
District Radio Society. Such an evening was held 
on December 29th, when members were asked to 
write questions on slips of paper. These were then 
handed round and answered by other members, 
а very useful discussion resulting. 

At the Annual General Meeting of the Society, 
held on January 5th, Mr. E. Cunningham was 
elected chairman, Mr. H. A. Epton being appointed 
as Vice-Chairman. The remainder of the evening 
was devoted to the sale of the Society’s spare 
apparatus. 

* * * * 

The use of single layer coils, wound edgewise. 
to keep self-capacity at & minimum was strongly 
advocated by Mr. T. P. Allen, B.Sc. lecturing 
before the Belfast Y.M.C.A. Radio Club on January 
2nd. Mr. Allen's lecture covered the problems of 
inductance, capacity and resistance, and much 
useful information was given on the calculation of 
coil values with a view to getting the best resulte. 

* * * * 


A highly successful and well-attended '' Gadget 
Night " was held by the Ilford and District Radio 
Society on January 6th. Members had been asked 
to bring along any novel or ingenious idea or 
component which they had evolved, and thanks 
are due to all those who so ably responded. 

Mr. H. L. Vizard described a method of obtaining 
H.T. current from the supply mains using a potentio- 
meter and filter circuit, while Mr. Dennis exhibited 
a portable set containing many novel features. 
Other novelties included a grid leak on a piece of 
gramophone record and a low capacity valve 
holder for use in short wave reception. 

* * * * 


The first Annual General Meeting of the Golders 
Green and Hendon Radio Society was held on 
January 7th, when Mr. Maurice Child, the retiring 
President, gave a brief résumé of the year's work. 
In addition to an excellent programme of lectures, 
the Society during 1924 held three field days and 
a carnival dance. 


The new President of the Society is Mr. Leslie 
McMichael, M.Inst.R.E., 

* & * * 

In response to many requests from local en- 
thusiasts, the Beckenham and District Radio 
Society has decided to hold an Exhibition and 
Competition on or about April Ist next. It is hoped 
that а number of prominent manufacturers will 
take stands. Public appreciation of such an exhi- 
bition is likely to be very marked and a large 
attendance is expected. 

ж * * * 

“ Transmitting " formed the title of an instructive 
lecture recently given by Mr. W. Gravett before the 
Dorking and District Radio Society. Mr. Gravett’s 
transmitting set, constructed by himself, aroused 
considerable interest. 

* * “ * 


An excellent lecture on short wave reception was 
given by Mr. J. E. Nickless (2 KT) before the 
Streatham Radio Society on January 14th. A good 
discussion followed the lecture, and much useful 
information was gained. The audience particularly 
enjoyed Mr. Nickless's accounts of humorous 
incidents in the early days of transmission. 


FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 21st. 
Radio Society of Great Britain. Ordinary Meeting. At 6 p.m. 
CAE at 5.30). At the Institution of Electrical Engineers, 
voy Place, W.C.2. Presidential address: “ Matter and Radia- 
tion,” by Sir Oliver Lodge, D.Sc., LL.D., F.R.S. 
Olapham Wireless and Scientific Society. At 7.45 p.m. 
At 67 Balham High Road. Testing Night. 
Radio Research , Peckham. Lecture: “ External Hetero- 
dyne Reception.” Di ion: ‘Single Circuit and Double 
Circuit Receivers."' 


THURSDAY, JANUARY 22nd. 
Bournemouth and District Society. AL 7 pm In the 
Canford Hall, St. Peter's Road, Sou Railwa орғау 

КІП : " The Electrification of the S.W. Section of the Sou 

way." 
ireless Society. At 8 p.m. At the Hitchin Road Boys' 
. Discussion of Difficulties. 

Radio At 8.15 p.m. Lecture: 


“Extra Short Wave Transmission." Ву Lt. Walker (2 OM). 
Dublin Wireless Club. Loud Speaker Demonstration. 


FRIDAY, JANUARY 23rd. | 
and District Wireless Society. At 7.30 p.m. At Depart- 
ment of Applied Science, St. George’s Square. Competition. 


TUESDAY, JANUARY 27th. 

Institution of Electrical Engineers (North Midland Centre). , At 
7.30 p.m. At the University; Leeds. Faraday Lecture on 

Не Radio Telegraphy," by Professor С. W. О. Howe, 


and District Radio Transmitters’ Society. Lecture: 
“ Condensers.” By Mr. P. К. Coursey, B.Sc. І 
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Information Dept. 
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A ONE-VALVE REFLEX CIRCUIT FOR HIGH 


AND Low WAVELENGTHS. 
READER has asked for a diagram of a reliable 
one-valve reflex circuit suitable for receiving 

the B.B.C. stations and also Chelmsford and Paris 
without using either plug-in coils or condensers. 

We illustrate below a circuit suitable for this 
purpose. Variometer tuning is employed and 
reception of the long wave stations is accomplished 
by bringing into circuit loading coils by means of 
D.P.D.T. switches. These switches may be of the 
anti-capacity type and a single four-pole switch 
may be used if desired in place of thé two switches. 
The loading coils may be basket or slab wound and 
as they are cut completely out of the circuit on 
the lower wavelengths undesirable “ dead end " 
effects are eliminated. It is, however, desirable 
that they should be placed as far away from the 
variometers as possible and they should be placed 
at an angle to each other. 
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А single valve reflex set suitable for the reception of 
B.B.C. stations, Chelmsford and Paris. 


No attempt is made in this circuit to deliberately 
introduce magnetic reaction and the absence of 
this considerably simplifies tuning and prevents 
the set ''buzzing," a very annoying feature in 
dual circuits containing both magnetic reaction and 
one or more L.F. transformers. The correct con- 


should 


to be found in the advertisement pages. 


make use of the coupon 


nections of the I.P. and O.P. terminals of the 
transformer must be determined by experiment 
and it is also advisable to experiment with the values 
of the fixed condensers across the windings of the 
transformers and telephones. This circuit will be 
found extremely stable and productive of good 
results. 


PREVENTION. OF AMPLITUDE DISTORTION 
IN A CHOKE COUPLED AMPLIFIER. 


N page 302 of the December 3rd issue of this 

journal a method was described for preventing 
overloading of the last valve of a choke coupled 
amplifier due to strong local signals by means of 
altering the value of the grid leak of the final 
valve by means of clix sockets. It will be appreci- 
ated that if incoming signals are of considerable 
amplitude, distortion will occur due to the voltage 
swing applied to the grid of the final valve being 
of sufficient amplitude to pass beyond the limits 
of the straight line portion of the grid volts anode 
current characteristics. This can be prevented by 
lowering the value of the grid leak associated with 
the last valve. 


SUGGESTIONS FOR INCREASING EFFICIENCY 
ON Low WAVELENGTHS. 


E receive many queries from readers for 

three and four valve circuits suitable for 
reception on all wavelengths, that is of course, 
from about 150 metres upwards, since the ordinary 
standard types of circuit using commercial plug-in 
coils are quite unsuitable for dealing with the 
wavelengths below this limit. 

The losses due to small stray capacities which are 
relatively unimportant on the broadcast wave- 
lengths and quite negligible on long wavelengths 
are absolutely fatal to efficiency when dealing with 
wavelengths below 150 metres; in fact it will be 
found that even on the 200 metres wavelength the 
efficiency of the ordinary receiver is markedly less 
than on the broadcasting band of wavelengths. 
This is partly due to the fact that condensers of 
fairly large maximum and minimum capacity are 
usually employed in these receivers. 

It is therefore advisable when working below 
about 250 metres that the capacities of the variable 
condensers employed should be kept as low as 
possible and should not exceed 0-0002 nF maximum 
value under ordinary circumstances. Unfortunately, 


562 


however, а condenser having such a low maximum 
is not very useful on long waves inasmuch as the 
variation of wavelength obtainable with such a 
small capacity range will be extremely limited and a 
very large number of coils will be required. It is of 
course quite impracticable for the variable condenser 
to be changed for different bands of wavelengths, 
but an excellent plan to overcome this difficulty, 
which is but little employed among amateurs, is 
to mount small clips in parallel with the variable 
condensers into which ‘“‘clip-in’’ condensers of 
varying values can be inserted when desiring to 
receive on the longer wavelengths. It is obviously 
more convenient and less costly to have a large 
range of fixed condensers of this type than to have 
a large number of expensive and bulky coils. 


RESISTANCES FOR H.F. AMPLIFICATION. 


CORRESPONDENT has written to ask 

whether the remarks made on page 379 of the 
December 17th issue of this journal concerning 
anode resistances for L.F. amplification are equally 
applicable in the case of H.F. amplifiers designed 
for use on long wavelengths. 


The anode current of valves employed for H.F. 
amplification is usually not so great as that of 
valves for L.F. amplification. Hence anode 
resistances of the grid leak type are not so noisy 
as they would be when connected in an L.F. 
amplifier. However, if several stages of resistance 
coupled H.F. amplification are employed, a noise 
that is sufficient to be undesirable may be heard 
unless the resistances are carefully chosen. Wire- 
wound resistances may, of course, be employed, 
provided they are wound to have a negligible value 
of self-capacity and inductance. 


CAUSES OF Low FREQUENCY HOWLING. 


ROM time to time we receive complaints from 

readers troubled with low frequency buzzing 
or whistling in their receivers. This trouble cannot, 
of course, be cured by adjusting reaction, and the 
note will not. change its pitch when tuning controls 
are moved as in the case of high frequency oscilla- 
tion. ‘The tone varies from a low growl to a high. 
pitched whistle according to the constants of the 
L.F. portion of the receiver. It is, of course, 
caused by the low frequency valves oscillating at 
audible frequency. This is due usually to either 
a magnetic or capacity coupling between the input 
and output sides of the amplifier. ‘This сап best 
be avoided by carefully spacing all the L.F. com- 
ponents of the circuit, taking care that trans- 
formers are not adjacent to each other and placing 
their cores at an angle to each other if possible. 
Care must also be exercised. in spacing the wiring 
caretully но that. grid and anode wires do not run 
parallel to each other for any great distance. 
Provided this is done very little trouble will be 
experienced from the causes we have mentioned. 
It is far better to exercise care in this respect. when 
the set is being constructed than to resort to the 
placing of condensers and resistances in various 
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portions of the circuit in order to eliminate the 
trouble. 

There is, however, another source of trouble, 
which is often productive of instability in the 
L.F. amplifier. This is due to having & high 
resistance in the circuit, such as the H.T. battery, 
which is common to the anode circuits of all the 
valves. Varying potentials are set up across this 
high resistance which are, of course, communicated 
to all the valves in the common anode circuit, 
with the result that low frequency oscillation is 
set up. The use of a condenser of large capacity 
(such as 2 uF) across the Н.Т. battery will do 
much to remedy this, besides acting as a filter for 
any crackling noises set up by a defective battery. 
In one case which was recently brought to our 
notice, the trouble was eventually traced to the 
use of a wander plug containing a high resistance 
designed for the protection of the filaments should 
the H.T. wiring accidentally come into contact 
with the L.T. wiring of the receiver. This plug 
was used as the H.T. + connection for all valves, 
no separate tappings being provided, апа its 
resistance was sufficient to cause the trouble we 
have mentioned. The use of а grid battery 
common to all L.F. valves is also another possible 
source of trouble if it should happen to be of high 
resistance, and a 2 uF shunting condenser can be 
used with advantage in this portion of the circuit, 


METHODS OF CONTROLLING THE GRID 
POTENTIAL OF POWER VALVES. 


CORRESPONDENT proposes to add an L.F. 

amplifier, using a valve of the D.E.5 type, to 
his valve receiving set, and desires to know if he 
can use a potentiometer in conjunction with dry 
cells of the bell-ringing type in order to get a fine 
adjustment of grid bias for this valve. 

It is certainly possible to obtain a far finer 
adjustment of grid bias by this method than by 
the more usual method of using a small Н.Т. 
battery and wander plugs, and the only point 
which necessitates consideration is the probable 
life of the cells concerned. The usual resistance 
value of the ordinary potentiometer used in wireless 
receiving sets is approximately 300 ohms, and as 
it is desirable that five dry cells be used the value 
of the current flowing in the potentiometer windings 
will be 0-025 amps. A switch should be included 
in the circuit in order to prevent the cells dissipating 
their energy through the potentiometer windings 
when the set is not in use. It is then probable that, 
using the set three or four hours daily, the cells 
would last four or five months. 

The importance of providing a suitable grid bias for 
valves working as high or low frequency amplifiers 
cannot be over-estimated. Without grid bias there 
is certain to be distortion, regardless of the type of 
intervalve coupling employed. 

There appears to be a misunderstanding regarding 
resistance coupled amplifiers. Correct grid bias із 
just as essential when this method of coupling is 
employed as when intervalve transformers аге 
used—in fact a resistance coupled amplifier. will 
usually give signals of poor quality when no bias 
is emploved compared with those obtained from a 
suitably adjusted transformer coupled amplitier. 
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THE DOUBLE VANICON. 


Many start in the race, but it is:the finish 
which reveals the winner. 


And whether we consider racing or 
wireless apparatus, a good finish tells of 
the long days of training and practice 
of the close attention to detail, and of 
the constant guard against the encroach- 
ment of slackness. 


Examine the “ finish" of a Dubilier variable 
condenser ; notice the even spacing of the 
plates. Turn the dial, and you will find 
that the action is smooth and free trom 


jerks. In fact, you will discover a dozen 
small points about it which speak of 
thoughtful design and patient workmanship. 


The Double Vanicon illustrated above 1s a 
typical Dubilier Product. It 1s designed 
with the object of controlling two Tuned 
Anode circuits simultaneously. The capa- 
cities of the two sides are, within very fine 
limits, equal ; any slight differences either 
between them or between the coils em- 
pave’ can be regulated by means of the 
alancing plate. his is controlled by the 
small knob at the top of the instrument. 


THE DOUBLE VANICON. 


Price with balancing plate 
» without 


25/6 
25/- 


—À I Км ғ...” 


I elephone— 
2241. 


Ducon Works, 
Victoria? Rd, 


T elegrams— 
“ Hivoitcon, 
Phone, 
London." 


North Acton, 
London, W.3. 


асс %ы; 


. every one of these 
adverbis ements will show an 
added advantage in the con 


фғисиоп of randes Head 
phone `, 
lhe lock-nut on the receiver 


yoke is a clutch that tightens 
and holds the receivers firmly 
in place when satisfactory ad 
pustment has been obtained. 
This point prevents the receivers 
trom slipping, keeps the head- 
phones in correct balance with- 
out possibility ої working 
askew and makes the headband 


follow the natural line of the B : I 
head. The whole family can 
wear the headphones with iw ) п 
comfort 
British Manufacture. 
: К C D Р р a” 
Орах The Name to know іп Radio 
Superior Matched Tone Headphones 
Matched оп - IN - THE - SIGNAL 


—— ——— —— — 


BRINGS . 


we 
Ai by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for. ! 
rietors andéPublishers, The Wireless Press, Ltd., 12-13 Henrietta Street, L« 
ws, Sydney, N.S.W., 97 Clarenee Street ; 
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41 Brandes products carry 
our official - money-back 
guarantee, enabling you : 
to return them within 10 ~ 
days if dissatisfied. This 
really means а free trial, 


~ 


Matched Tone means a technical improvement in telep 
construction which should at once grip your attentio 
you are intent on better broadcast reception, if you 
gather the more distant signals with increased strengi 
clarity, then Brandes Superior Matched Tone Headphone 
certainly what you want. Matched by ear, the two recen 
of ordinary headphones cannot gain an exactly s imilar di 
in tone and volume by a margin of eighty degrées. ” 
matched by special apparatus, obtain corresponding se 
and volume in each receiver to within five degrees a 
consequent boosting of tone purity and increased s 
For just home stations or trans-atlantic and trans-contine 
telephony, get: Brandes Matched Tone Headphone 
your dealer for Brtindes. 


= 
“4 


2а The Table-Talker is another Brandes quality product 
~ at, moderate price. 145 full round tones are won 
tully clear and pleasing. It is matched to the unit 50 
that the air resistance produced will exactly balance | 
the mechanical power of the da This 
méans beautiful sound-balance, Gracefully simple of 


line, it is finished a shade of neutral | 42/- 
- 


brown and із 21 ins. high 


WEAKEST - 


ба 
Melbourne, t Market T C treet ; 
New York, 826 Broadway. Digitized by ^ б 
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PRICE 4° NET. 


MAY 19 1225 
THE DESIGN ОҒ-- 


7% 


rite 


ṣi sA т» apy 


Кылы лей, 7 


WAVEMETER 


Ne. 285 [54 


RESISTANCE COUPLED AMPLIFIERS 


Lou Speaker (Model 
A.R.19), 4 Cossor Valves, 
7 Igranic Tuning Coils, 
go v. Н.Т. and “ Price T 
6 v. spectal wireless L.T. 
Battery with flexible leads 
and plugs. In Fumed 
or Dark Oak, including 
Marconi Royalty, £36 10 0 
Ім polished j Mahogany, 
£2 extra. 


Without accessories (but 
including 6 v. L.T. Bat- 
tery as specified) £24 0 0 
MarcontlüRoyalty, £2 тоз. 
extra, 


Complete with “ "Мо 
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O POSSESS a “Price " 

Cabinet Receiver is to own, 
for a moderate outlay, the finest 
4-valve Receiving Set that money 
or experience can buy. 
In beautifully finished Cabinet,’ 
specially made by a famous firm 
of piano-makers, the “Price” has 


won the admiration of experts for ` 


its Sensitivity, Selectivity, and 
simple precision of Control. 
It has a loud-speaker range of from 
500 to 1.000 miles (with indoor or 
frame aerial from 20 to 100 miles) 


according to locality; ——. 
Send for descriptive literature. 


PRICE’S BATTERY 


AND RADIO CO., LTD., 
11 Hart St., New Oxford Street, W.C.1. 
—————— RK SO 


Price’s Special Wireless Batteries 
consist of one, two or three independent 
2 v. 48 amp. hour Cells in special crate 
to fit, giving 2, 4 ог 6 volts. Of extra 
strong construction, in Ebonite Con- 
tainer with patent Lid, electro-plated 
fittings and Vent Stopper preventing 
acid-spray, Price's 2:v- Cells аге sold 
separately, thus affording enormous 
economy of space to Stockists. 
2 volt. amp. hour Unit .. 22/0 
In Teak Crate, T .. 25/- 
2 units (4 v.) in Teak Crate . 47/6 
3 . (6v) in Teak Crate .. 65/- 


aA 


The 
Grid Leak | 


by master craftsmen 


Ask vourselfÍ—'* which is the most sensitive 
part of any radio circuit? " and you will no 
doubt say—“ the detector grid.” Then ask | 
yourself—“ how in my own receiver am | 
ensuring that ‘control’ so essential] to 
perfect reception ?"' 


The answer rests with the Grid Leak. 


If it is built by craftsmen who know the 
A to Z of precise electrical control—if it bears 
the name 


t 


9L 


— the grid condenser will discharge at just | 
the proper rate for maximum reception. 


Ask your Dealer about it. 
` Write for List 0.105. 


IGRANIC ELECTRIC CO., LTD. 
149 Queen Victoria Street, LONDON 


Works: BEDFORD. В... 
GLASGOW: 


Branches -at BIRMINGHAM, CARDIFF. 
LEEDS, MANCHESTER. NEWCAS: 


Шегі 


IGRANIC RADIO DEVICES INCLUDE: | 
Honeycomb Coils 
Fixed Condensers 
Filament Rheostats 
Intervalve 
Vario-couplers 

etc., её. ; 
All carry а six months’ guarantee. — - 


~- 


> THE 


<. 


WIRELESS WORLD 
AND RADIO REVIEW 


THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN. 


No. 18 | 
No. 285. (уш xv) JANUARY 28th, 1925. WEEKLY. 
` ASSISTANT? yu. БЕРЕН 
F. Н. HAYNES, PHILIP R. OOURSEY 
W. JAMES. (В.8г., F.Inst. P., A.M .I.E.E.) 


CONTENTS. a 


Radio Topics. By the Editor - - - - - 563 
Ideal Receivers—III. A Combined Crystal Receiver 
. and Buzzer Wavemeter for all Wavelengths. Ву 
W. James - - - - - - - - 565 
The Importance of Filament Control. By К. J. Bann 569 
New Appliances - - - - - - - 572 
Resistance Coupled Amplifiers. By А. C. Bartlett - 573 
Readers’ Practical Ideas - - - - - - 575 
The Experimenter’s Note Book. By W. James - - 577 
_ Low-Frequency Reaction. By С. Н. Watson - - 579 
Small Arc Telephony Apparatus -. - =- =- 581 
Patents and Abstracts - - - - - - 583 
Notes and News - - - - - - - 584 
Among the Societies - - = - - - 558 
Readers Problems  - - - - - - - 589 


HE EDITOR will be glad to consider articles and illustrations dealing with subjects within the scope of 

the Journal. Illustrations should preferably be confined to photographs and rough drawings. The 

greatest care will be taken to return all illustrations and manuscripts not required for publication if 

these are accompanied by stamps to pay return postage. All manuscripts and illustrations are sent at the 

Author's risk and the Editor cannot accept responsibility for their safe custody or return. Contributions 

should be addressed to the Editor, “ The Wireless World and Radio Review,” 12 and I3 Henrietta Street, 
Strand, London, W.C.2. 


SUBSCRIPTION RATES: | 
20s. per annum, post free. Single copies 4d. each or post free 5d. Registered 
at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland. 


EDITORIAL, PUBLISHING AND 
ADVERTISEMENT OFFICES: 
12 and 13 Henrietta Street, 
Strand, London, М.С.2. 
Telephone : Gerrard 2807-8. 


As many of the circuits and apparatus 
described in these pages are covered 
by patents, readers are advised, 
before making use of them, to sati: v 
themseives that they would mot be 
infringing patents. 


RGR GRR TR LRTI LER SER LR hI Mah oI АНАҒА БАРЫУСЫ 


LELELELE ELLE LECCE CCC: 


a ` IE "THE WIRELESS WORLD AND RADIO REVIEW January 28, 1925 


А 


94443700 


pie 
ты” 


2... every -оғі ұй) = these 
advertisement, will show an 
added advantage in the con- 
struction of Brandes Head- 
phones. 


Look at the illustration above. 
See how snugly the ’phones fit 
the head. A gentle pressure on 
the crown, a firm clasp to the 
ears, and the rest of the head- 
band is held well away from the 
hair. This means long-wearing 
comfort and the shutting out of 
extraneous sounds. Strength 
and firm beauty of line typifies 
their finished construction. 


Obtainable from any 
good dealer. 
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Brandes Superior 
Matched Tone 
Headphones. 


«»e»|-7 
British. Manufacture 
B.B.C. Stamped. 


All Brandes products carry our official 
money-back guarantec, enabling you to return 
them within 10 days if dissatisfied. This 
really means а free trial. 


Brandes Superior Matched Tone Headphones are admirably 
versatile. It’s hard to imagine them fitting snugly to the 
tenderest curly head and yet fulfilling their duty on the head 
of the expert who sits down to long hours of serious experiment. 
So comfortable, and with a rugged strength of construction to 
protect their delicate adjustment, they are excellent for family 
use. Primarily designed from expert technical knowledge for 
long-range telephony, their Matched Tone feature brings in the 
most distant signals with purity and strength. The experimenter 
finds that they bring the best results in trans-atlantic and 
trans-continental reception. One gentleman writes from 
Walton-on-Thames: “І received Australia on Brandes, and 
consider they are the most sensitive ‘phones I have used. I am 
much pleased with their general performance.” Ask your 
Dealer for Brandes. 


The Table Talker is another Brandes quality product 
at moderate price. Designed to meet the need for a 
simple radio loud-speaking device to entertain a group 
of people in an average size room, its full round tones 
are wonderfully clear and pleasing. It is matched to 
the unit so that the air resistance uced will 


exactly balance the mechanical power о 
the diaphragm. This means beautiful 
sound-balance. Gracefully simple of line, e 


it is finished a shade of neutral brown. 


Brand 


The Name to know in Radio 


| Superior Matched Tone Headphones 
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By THE 


BROADCASTING AND 
EDUCATION 


HE British Broadcasting Company 

has taken up energetically the 

question of utilising broadcasting 

as а means of education іп 
schools. The Company announces that they 
are in touch with every local educational 
authority in the country, school inspectors 
and members of educational advisory com- 
mittees, with reference to their new pro- 
gramme of talks, lectures and school trans- 
missions which are to be broadcast from all 
the B.B.C. stations simultaneously between 
now and the Easter vacation. The B.B.C. has 
been encouraged in its efforts in this direction 
by the keen interest which has been shown 
by a very large proportion of those responsible 
for school education. It is pointed out that, 
quite apart from the material which is 
broadcast for educational purposes in the 
ordinary way, there is the very distinct 
advantage that ordinarv studies can be 
supplemented by lectures on special topics, 
by eminent authorities who whilst they 
can devote the time to broadcast single 
lectures could not possibly visit individual 
schools to lecture under the same arrange- 
ment. Broadcasting therefore provides the 
only means for students to attend authorita- 
tive lectures of this character. 

The Schools Radio Society, which is a 
section of the Radio Society of Great Britain, 
was formed for the purpose of encouraging 
the use of wireless in schools for this purpose 
and also for the actual instruction’ of 
students during school hours in the elemen- 
tary theory and practice of wireless. The 
Society has done a good deal to stimulate 
interest but still seeks тоге support 
from schools and colleges throughout the 
country. 
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TOPICS. 


EDITOR. 


It is unfortunate that just at the present 
time when such a big effort is being made 
by the British Broadcasting Company and 
other interests to encourage the adoption of 
wireless as a means of education that an 
important educational bodv in this country 
should recently have announced that it 
does not propose to give any active support 
to the movement nor to authorise any 
grants to assist schools to acquire the 
necessary receiving apparatus. 

The reason given for this decision is that in 
their opinion the degree of intelligibility ob- 
tained from loud speaker reproduction has not 
yet reached a stage of development when lec- 
tures can be followed easily by young students. 
It would be well if in coming to such a 
decision this educational body had stated 
on what evidence this decision had been 
based. It is easy to understand that persons 
who have had no experience of good recep- 
tion might be capable of denouncing wireless 
reception in this fashion, but in our 
opinion, before a responsible body came to 
such a decision, a thorough investigation 
of the matter should have been undertaken. 
We are confident that on the score of 
intelligibility it would have been possible to 
demonstrate that, properly handled, a suitable 
wireless receiver leaves very little, if any- 
thing, to be desired. It is true, of course, 
that to produce speech at loud speaker 
strength so that it is a perfect reproduction 
of the original is not an easy matter, but 
when it comes to a question of intelligibility 
it has long been recognised that it is possible 
not only to reproduce the same degree of 
intelligibility but even to improve upon the 
original in this direction. 

We note that part of the scheme of the 
British Broadcasting Company іп their 
educational programme is to instruct a local 
representative at each of their broadcasting 
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stations who will give, on request, free advice 
to teachers and educational officials on the 
equipment of their schools with apparatus 
specially suitable for the purpose and 
economical in initial cost and upkeep. In 
view of these special facilities апа the 
enterprise of the B.B.C. in starting these 
programmes, we feel that it should be 
regarded as incumbent upon educational 
authorities who have so far disregarded 
the value of wireless to reconsider the 
whole question in the light of these new 
circumstances. 
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Filming the scene which was simultaneously screened and broadcast. 


BROADCAST FILM 
EXPERIMENT. 


HE pioneer attempt made the other 

| day to synchronise the music of a 
play being broadcast with a cine- 
matograph picture of the same performance 
was distinctly interesting even though the 
results may not have been entirely successful 
from a practical point of view. The fact 
however, that the cinematograph picture 
was taken at a different performance from 
that when the music was broadcast, made 
the problem of synchronising the two 
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almost an impossible one. The experiment 
was no doubt suggested as a result of the 
success of recent demonstrations of what 
has come to be known as the “ speaking 
film ” and described recently in this journal. 
The great advantage which the latter 
system has over one where broadcasting is 
done independently is that the difficulty of 
synchronising the two is completely over- 
come. We believe that the future of the 
speaking film is assured but it is doubtful 
if it is worth while to continue experiments 
where broadcasting is done independently 
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The experiment is referred to below. 


of the film as attempted the other day, unless 
some new system is first devised to give 
a greater assurance of success in the matter 
of synchronising the two operations. 

The possible solution to the difficulty which 
naturally presents itself is for a film or other 
form of record of the miusic to be made at 
the same time as the cinematograph pic- 
ture is taken, and for this record to be 
used afterwards to control the broadcast 
transmitter. If this were carried out the 
difficulty of synchronising the two would be 
reduced to merely the necessity of bringing 
the two into step. 
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The finished instrument. 


tapping the coil. 
tuning condenser, and crystal detector. 
terminals are in front. 


sl 


DESIGN OF THE INSTRUMENT. 
HIS instrument is primarily a 
crystal receiver; to it has -been 
added a switch, a buzzer and a 
battery. in order that it may also 
be employed as a buzzer wavemeter. 

It has been shown by careful measure- 
ments that for best results 

(a) A good coil must be emploved. 

(b When a tuning condenser is used in 
the aerial circuit. and the set is to receive 
signals over the broadcast band of wave- 
lengths, the condenser must be connected 
in series with the aerial, and further, it must 
not be set at a value lower than about 
0:00025 microfarads. When tuning to longer 
wavelengths, however, such as 5 XX (1,600 
metres), it is permissible to employ a tuning 
condenser connected in parallel with the 
tuning coil, provided only a small value of 
capacity is emploved. 
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On the left is the buzzer, 
the loading coil holder and the Clix plugs and sockets 
On the right is seen the switch, 
The telephone 


IDEAL 
RECEIVERS 
--ПІ. 


А COMBINED 
CRYSTAL RECEIVEP 
AND BUZZER 


WAVEMETER 
FOR ALL 
WAVELENGTHS. 


By W. JAMES. 
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(с) The design should be such that the 
crystal detector can be tapped across a 
portion of the tuning coil, and not the whole 
coil, as is usually done. The best adjustment 
of the crystal detector circuit depends on the 
high frequency resistance of the crystal 
detector—which may, in the case of the wire 
contact type, be between 1,000 and 5,000 
ohms, according to the particular crystal 
employed—and the resistance of the aerial- 
earth system. Obviously the best adjust- 
ment for a detector having a resistance of 
1,000 ohms is not the best when a different 
crystal which may have a resistance as high 
as 5,000 ohms is employed. 

It is, of course, essential so to arrange the 
components that tuning may be effected 
easily—for instance, the detector should be 
placed where it may be critically set and not 
liable to be accidentally moved when adjusting 
the condenser or arranging the tapping plugs. 
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(а) In most instances the 
crystal receiver will be re- 
quired to tune over the broad- 
cast band of wavelengths (say 
300-500 metres) and also to 
5 XX (1,600 metres). We may 
therefore employ one coil for 
the lower band of wavelengths, 
and add a loading coil when 
tuning to 1,600 metres ог 
higher wavelengths The load- 
ing coil may be removed from 
the set and the connections 
for this coil short-circuited 
when receiving the lower wave- 
length signals. There will then 
be no losses through dead end 
effects such as would be pro- 
duced if the loading coil were 
mounted permanently in the 
set and simply disconnected 
when not required. The con- 
nections of the coils may be 
seen from Fig. r, where LC is 
the socket for the loading coil. 
As to the coil used to tune over the lower 
band of wavelengths, and which is per- 
manently secured in the set, it is well known 
that this coil should have the lowest possible 
high-frequency resistance. It should there- 
fore be wound with a fairly thick wire, have its 
turns spaced, and be as nearly self-supporting 
as is consistent with mechanical strength. 


Fig. 2. 
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BUZZER. 


Fig. 1. The theoretical diagram of the set. When 
the aerial 1s connected to A, and the earth to E, and 
the switch is put in the position marked  ** Receive," 
the variable condenser is in series with the aerial and 
the coil, and the crystal detector and telephones are 
connected to the coil for reception. By putting the 
switch to “ Transmit,” and connecting terminals A, 
and E with a piece of wire, or a small coil, the set 
may be used as a buzzer wavemeter. 


A tapped basket-weave coil is employed in the set. 
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The 
photograph shows the tapped сой, and the supporting end pieces of wood. 


The effect of employing a solid former, such 
as a cardboard or ebonite tube upon which 
the turns are wound is to add considerably 
to the resistance of the coil and so to reduce 
the signal strength. The coil used in this 
receiver is of the basket-weave type, and is 
illustrated in Fig. 2. This type of coil is 
practically self-supporting, has spaced turns 
and is easily wound, and, of course, is much 
more efficient than an ordinary single-layer 
coil of similar inductance wound on a solid 
former. For a coil of the basket-weave type 
tuning over 300-500 metres, the best size of 
wire from the point of view of maximum 
efficiency is about No. 18 copper. Ideally, of 
course, bare wire would be employed, but 
practically it is difficult to construct a coil 
for a receiver of this type of bare wire. 
Further, the method of winding is such that 
the turns touch where they cross between the 
pegs of the former which is used for winding ; 
therefore a double cotton covered wire is 
employed to give the conductor itself a 
reasonable spacing. 


It was pointed out above that it is essential 
to tap the detector circuit across a portion of 
the coil or alternatively so to arrange the 
ratio of capacity to inductance that 
the required conditions are met. The 
best position for the detector tapping 
depends partly on the aerial-earth system, 
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but mainly on the H.F. resistance of 
the crystal detector, which naturally will be 
different for every specimen of crystal. It 
is therefore necessary to find the best position 
for this tap by experiment. If the detector is 
connected across the whole of the coil, it is 
usually found that tuning is flat and signals 
weak. By adjusting the circuit the signal 
strength may be brought up апа the 
selectivity of the set considerably improved. 

We must therefore take taps from our coil, 
and do it in such a way that the losses of 
the coil are not increased. The losses would 
be increased, for instance, if we took a 
number of taps, ran the tapping wires 
together, and connected them to studs 
mounted close together in the ebonite panel. 
In this set we connect the taps at suitable 
points, mount the coil in such a manner that 
the tapping wires are short and well spaced, 
and provide contacts in the form of Clix 
sockets, which are mounted фіп. apart in 
the panel. 

(b) A tuning condenser of 0-0005 micro- 
farads capacity is employed. It is connected 
as indicated in Fig. 1. When the aerial is con- 


Fig. 3. 
in Fig. 2 was wound. 


The former on which the coil illustrated 
It consists of 15 lengths 
of brass rod let in a piece of ebonite or wood. 
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nected to terminal A, and the earth to ter- 
minal E, this condenser is in series with the 
aerial. To put the condenser in parallel with 
the tuning coil for the reception of long wave- 
length signals it is only necessary to connect 
terminals A, and E by a wire, and to connect 
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Fig. 4. The сой is fixed to the ebonite panel of the 


instrument by two supports of wood arranged as 
indicated here. 


the aerial to A, and the earth to E. When 
the instrument is to be used as a wavemeter, 
terminals A, and E may be short-circuited, 
when we have an ordinary tuned circuit com- 
prising a condenser connected across a coil. 
Alternatively, we may connect between A, 
and E a small coil having long leads, and say 
5 turns about 2 ins. in diameter, and use this 
coil to induce the oscillations set up in the 
wavemeter into the circuit to be excited. 

When receiving signals it will be found that 
signals are weakened if the tuning condenser 
is set at a value below about 0-00025 micro- 
farads. With ordinary aerials which have a 
capacity of the order of 0-00025 microfarads 
not much is gained by emploving a tuning 
condenser having a capacity over 0:0005 
microfarads in series with the aerial. 

(c) We have taken care of requirement (c) 
bv providing a tapped coil as in (a) above. 
The best position for the detector tap for 
maximum signal strength and best selectivity 
will depend on the crystal, different speci- 
mens having widely different characteristics. 
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Experiment, however, will soon indicate the 
best adjustments. 


THE TAPPED Соп. 

A photograph of the tapped coil and the 
former upon which the coil is wound appears 
as Figs. 2and 3. The former consists of a piece 
of ebonite or wood measuring about 6 ins. 
square with 15 lengths of }in. brass rod 
fitted uniformly on the circumference of a 
circle 4ins. diameter. The lengths of rod 
are 6 ins. long, and are a tight fit in the holes 
provided in the base of the former. There 
is no need to screw the holes in the base and 
. the ends of the rods. It is advisable to drill 
the holes through the base, for then it is an 
easy matter to punch the rods out of the base 
when required. 

To wind the coil it is only necessary to 
secure the end of wire, and to wind the wire 
on the outside of the first peg, on the inside 
of the next peg, then on the outside of the 
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next peg, and so on. It will be found that 
the pegs will bend inwards if the wire is 
pulled. Therefore do not pull the wire, but 
rather bend it round the pegs with the 
fingers, allowing the base of the former to 
rest flat on the table. 


The coil is complete when 100 turns 
are wound. Pass a length of thread 
at intervals through the spaces of the 
turns to secure them. Then at the 
tapping points, which are clearly marked in 
Fig. r, bare the wire for about 1 in., place a 
piece of empire cloth beneath the points, and 
solder short lengths of wire. Finally remove 
the lengths of rod from the former and so 
release the coil. 


Next prepare the supports for the coil. 
These are sketched in Fig. 3, and are con- 
structed of wood. The wide ends of the 
supports are screwed to the panel as will be 
shown in the next number. 


(To be concluded.) 


A WORD FOR THE TRANSMITTER. 


À timely statement on the position of the 
amateur transmitter in relation to the broadcast 
listener was made by Mr. H. Bevan Swift, the 
recently elected Chairman of the Transmitter and 


Relay Section of the R.S.G.B., in a speech from - 


2 LO on January 22nd. 

“The holder of a transmitting licence," said 
Mr. Bevan Swift, “ enjoys privileges granted by 
the Postmaster-General to carry out experimental 
work upon a fixed wavelength of 440 metres, a 
band from 150 to 200, and in afew cases, extremely 
low wavelengths. The first, being within the 
broadcast band, is prohibited during broadcast 
hours. No such: restriction exists regarding the 
lower wavelengths, and the experimenter is free, 
according to the terms of his licence, to work during 
any hours. The majority of experimenters have, 
however, made it a strict rule with themselves 
never to work during the hours of broadcasting 
simply: because they know that the unselective 
receiving sets surrounding them would pick up 
- the emitted waves. They have no wish to incur 
the wrath of the broadcast listener, or to jeopardise 
their privileges, во that they wisely refrain from 
exercising their legal rights until the last strokes of 
Big Ben have tolled the close of the broadcast 
day. 

““Тһе extension of broadcast hours have more and 
more curtailed the available working time, so that 
the experimenter has become a man of extremely 
late, or rather early, hours. His patience in this 
respect ін not appreciated, for few broadcast 
listeners know the real circumstances. Оп the 
other hand the experimenter is frequently blamed 
by inconsiderate listeners for every Morse message 
or, other, ,interference heard. Such judgment is 
very’ unfair. although the idea appears to be 


prevalent, and very few experimenters have escaped 
the impeachment. The interference is generally 
due in the case of Morse messages to ships or high 
power coastal stations, coupled with the fact that 
the average receiving set is hopelessly unselective. 

'* The trouble would be obviated if the receiving 
sets used for broadcast made more use of the coupled 
circuit advocated in the technical press, and recently 
by Captain Eckersley. This would cut out all 
interference and sharpen the tuning of the set to 
the desired station. It is so simple and easy to 
apply that every receiving set should have it. 
In most cases it would consist of an extra coil to 
which the aerial and earth would be connected, 
instead of their usual terminals. Any radio dealer 
could easily fit this at a small charge. It further 
would give the user the advantage of being able to 
receive other stations than the one he usually 
receives. If every set had this the great bulk of 
complaints would disappear, and we should hear 
less of the interfering transmitter. 

“Тһе experimenter has already performed 
wonders in radio research work, of which he is 
justly proud. Although limited by the small powers 
permitted he has shown the radio world the value of 
ultra short waves for long distance work. Inter- 
communication with American experimenters is 
now a customary nightly occurrence, while two- 
way working with Australia and New Zealand 
has also been established. 

“ Nobody wishes to see the British experimenter 
hampered іп his research work но that other 
countries would have an untair advantage, and 
upon this ground the Transmitter and Relay Sec- 
tion of the Radio Society of Great Britain makee an 
appeal for more considerate dealing from the great 
body of broadeast listeners." 

% 
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days of comparative enlightenment on 

the theory of thermionic valves, to 

note how very many well-informed 
wireless enthusiasts quite fail to realise the 
great importance of filament control in 
valve receiving circuits. This question is 
rarely dealt with with the thoroughness 
which I submit is its just due. Most people 
realise that the operation of the thermionic 
valve depends entirely upon electron emis- 
sion and the terms “saturation current," 
“ backlash current " and the like, are, I 
believe, quite familiar to most students of 
this extremely fascinating branch of wireless 
reception. In the following study of these 
points an attempt is made to show the great 
possibilities of some kind of fine control— 
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ANODE CURRENT MILLIAMPERES 
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GRID VOLTS 


Fig. 1. Ordinary characteristic curves showing the 
relationship of anode current to grid volts for various 
anode voltages. | 


let us call it “ vernier’’ control—on the 
electron; emission from a valve filament. 
First it should be noted that this’ control 
is most effective when used in a circuit 


employing regenerative amplification or 
reaction, dual amplification or circuits 
employing combinations or variants of these 


ANODE CURRENT (MILLIAMPERES) 


JL LLL 
АТИ 
CCC APT ek 
LLAEPBEC 


1 | || n 
2000 2100 2200 2300 2400 2500 
DEGREES KELVIN) 


Fig. 2. Curves showing the vartation of anode 
current with filament temperature. 


features. At the same time too much 
importance cannot be attached to fine 
filament control with straight circuits. 


CASE I. | 
In Fig. 1 we have the familar anode 
current—grid volts characteristic for a 
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simple valve. The features of the curves 
are :— 

(a) The reverse grid potential required 
to stop all electron flow (anode current 
zero). 

(b Saturation current, when further 
increase in plate voltage produces no 
appreciable increase in anode current. 


From the nature of the various curves it 
wil be clear that increasing the anode 
current does not affect the nature of the 
characteristic but pushes the curve to the 
left. It is, of course, assumed that the 
filament temperature is constant in the 
above argument. 


CASE 2. 

In Fig. 2 we have the order of things 
reversed, the anode voltage being constant 
for any one curve and the filament emission 
variable. It will be seen that the effect of 
increasing the filament emission is to push 
the curve upwards. The curves shown are 
emission curves for an ordinary hard valve 
with a tungsten filament. -- 


-— 


CASE 3. | 

In Fig. 3 we have а sketch of ап arrange- 
ment whereby the normal grid potential may 
be controlled by a potentiometer of about 
300 ohms resistance. This method results 
in moving the curve (see Fig. 1) to the left 
or right at will. Experiment has shown that 
the saturation current of any valve is the 
same whether the grid is there or not when 
the grid is neutral with respect to the fila- 
ment. That is to say, saturation current 15 
the same for a given two-electrode or three- 
electrode valve, other things being equal. 
Referring to Fig. 1, we see that the anode 
current increases with increasing grid poten- 
tial. Therefore for greatest amplification the 
grid potential apparently must be raised. 
Actually, as is well-known, such increase has 
serious drawbacks, since a portion of the 
electron stream will be “ absorbed " by the 
grid, resulting in a decrease in anode current 
and often some rectification and distortion 
due to grid current. For best results the valve 
should therefore be worked on the straight line 
portion of its characteristic on the negative 
side of the point of grid volts. Simply, this 
may be effected by careful control of filament 
emission and plate potential since any 
clectrons striking the neutral grid will tend 
to make its potential negative with respect 
to the filament. The above follows from 
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previous observations that increase in plate 
volts moves the characteristic to the left 
or negative side and increase in emission 
raises the limit of saturation and thus 
increases magnification. 


CASE 4. 

There is still another aspect of our study 
and that is the effect of anode current on the 
interchange of electro-magnetic energy from 
the plate circuit to the grid external circuit, 
or what we know as “ reaction." For the 
purpose of our present study it will suffice 
if we consider the reaction introduced by 
means of a coil in the plate circuit coupled 
to the aerial coil or the secondary coil of a 
loose-coupled tuner. Everybody knows that 


MINIMUM 

RESISTANCE 

Fig. 3. А potentiometer is included $n the grid 
circuit of the valve to give control of the grid potential. 


between two coils so coupled in circuits 
which are in resonance with the same 
frequency, there is an interchange of electro- 
magnetic energy producing a feed back 
effect from the coil in the anode circuit to 
that in the grid circuit. This extra energy 
input to the grid circuit tends to neutralise 
the damping losses and ohmic losses in the 
latter and an increase in signal strength 
results. Now the amount of regeneration 
thus produced is proportional to the mutual 
inductance between the two coils, which 15 
again proportional to the tightness of the 
coupling (2.е., to the distance of опе coil 
from the other). 

The magnetic flux being proportional to 
the current passing through the coil, teh 
regenerative effect will depend on the current 
flowing in the anode circuit. In other 
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words, reaction in any receiver may be 
controlled by varying the electron emission 
from the filament. The same arguments 
will clearly hold good in a different and 
more direct sense with a receiver em- 
ploying dual amplification, since the recti- 
fied current which is a measure of the 
filament emission is fed back for reampli- 
fication to the grid of the valve. It is often 
remarkable how patient and careful filament 
control is successful in reducing distortion 
without having to '' detune ” the set slightly. 
On a single-valve crystal reflex circuit I have 
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tuned in Birmingham, Abcrdeen and London 
on the filament rheostat alone, without 
touching the tuning condensers. With a 
single note magnifier added, Hamburg, Berlin 
and London have again come in on filament 
control alone. So that from the theoretical 
aspect, coupled with results in actual practice, 
I think there is a clear case for successful 
reception by controlling the output of the 
valve at its primary source—the filament. 
In conclusion I may add that many of my 
friends are now converted and have become 
enthusiastic filament controllers. 


AN AUSTRALIAN AMATEUR TRANSMITTING STATION. 


This photograph depicts the transmitting apparatus at A 2 CM, which is owned and operated by Mr. Charles 
Maclurcan, of Sydney, N.S.W. It may be mentioned that A 2 CM was in two-way communication with G 20D 
(Mr. E. J. Simmonds, of Gerrard's Cross, Bucks) on November 24th, when the Australian station sent a message 
for Н.М. the King. 2 СМ% signals have been received by a number of British amateurs. 
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The “ Cozwhy "' Dial. 

The need for an accurately divided instru- 
ment dial marked with degree divisions and 
with its markings so displayed that they can be 
easily read, has been met by the appearance 
on the market of the “ Cozwhy ” instrument 
dial. It consists of a cover which rotates 
with the instrument spindle while the 


scale remains stationary. 


A 


The “А.А.” Earthing Clip. 


Earthing is usually obtained by connection 
to the water main, making use of a clip to 
provide reliable connection. The “А.А.” 
clip consists of a double loop of soft brass 


An earthing clip made in brass and designed to 
provide a good grip round the cleaned surface of 
a water pipe. 


and is adjustable through a wide range to fit 
pipes of various sizes. A firm grip is ob- 
tained, and the earth lead is best connected 
to a small tag clamped down under the 


360° 
scale and rotating 
cover 
indicator 
essential features of 
the new “ Cozwhy ” 
instrument dial. g 


tightening screw. The clip is а nicely 

finished piece of work, the machined parts 

being clean and accurately set up. 

“ Spintite °’ Wrenches апа Box 
Spanners. 

The use of box spanners for tightening up 
small nuts on the back of instrument panels 
has already been referred to in the pages 
of this journal. In instru- 
ment construction back-nuts 
often appear in rather іп- 
accessible positions and if an 
attempt is made to tighten 
up with pliers the head 
of the nut may become 
damaged, whilst it is some- 
times exceedingly difficult to 
screw up tightly. Тһе“ Spin- 
tite ” wrenches are made іп 
all B.A. sizes, whilst another 
type is supplied to give a 
grip on knurled ter- 

minal heads. The use of 

| these tools saves time, whilst 

a much more positive and effective grip 
upon nuts is obtained. 


engraved 


plate with 
are the 


The use of box spanners prevents injury of the faces 
of small nuts, and speeds up the work of assembling 
components on the panel. 
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RESISTANCE COUPLED AMPLIFIERS. 


In this paper the author discusses resistance-capacity coupled low frequency 
amplifiers, and gives the results of measurements taken when an R valve, а 
D.E.5 valve and a D.E. 5B. valve is employed. 


HE advantages of this method of Such as the М.О. D.E.5 В, this can be largely 
amplification have of late been Overcome. With such a valve an amplifica- 


generally recognised. The principal tion of about I 5 can be obtained. 


advantage is that the amplification 
is almost independent of frequency over the 
whole range of speech frequencies, and that 
by the simple expedient of using large 
coupling condensers the even amplification 
may be maintained down to the lowest 
audible notes, such as the base notes of an 
organ. 
A second, though by no means negligible, 
advantage is the very small H.T. current 
taken, 
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Fig. 1. Anode current grid volts curves with anode 
resistances connected to а D.E.5 B. valve. Н.Т. 
voltage 150. 


The chief disadvantage up to the present 
has been the comparatively small degree of 
amplification obtainable ; for example, with 
an R or similar type of valve an amplification 
of about 7 is the maximum; whereas with 
transformer coupling amplification of from 
18 to 35 can be obtained. 

However, by the use of specially designed 
valves having high amplification factors, 
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Fig. 2. Anode volts grid volts curves with anode 
resistances connected to а D.E.5 B. valve. Н.Т. 


voltage 150. 


The theory of resistance amplification has 
been often treated ; in many cases, however, 
it is assumed that, having decided on a 
suitable anode voltage and anode resistance, 
the H.T. supply is provided accordingly. 
The more practical problem is: given a 
definite H.T. supply, what is the best valve 
and what is the best anode resistance to use 
with it? Generally speaking, the higher the 
amplification factor of the valve the better. 

It is possible to determine whether a valve 
is suitable and the best value of anode 
resistance by taking a series of anode-current 
grid-volt curves with various resistances 
in the anode circuit at constant H.T. supply 
volts. 

Such a series of curves for a M.O. D.E.5 B 
valve are shown in Fig. т. The Н.Т. supply 
was 150 volts, and curves were taken with 
anode resistances varying from 10,000 to 
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300,000 ohms. It will be seen that the 


insertion of the resistance has not only - 


diminished the anode current, but has at the 
same time considerably straightened the 
curves, almost entirely eliminating distortion 
due to curvature of the valve characteristic. 

Suppose the anode resistance is 7 ohms 
and the anode current is 7 amperes, then 
there will be a voltage drop of 77 volts across 
the resistance. Hence a series of derived 
curves can be plotted that represent the 
anode-volts grid-volts relation for each value 
of anode resistance. Fig. 2 gives the set of 
curves corresponding to Fig. I. 
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Fig. 3. The voltage amplification with a D.E.5B. 


and a H.T. voltage of 150; 


These curves may also be readily observed 
by connecting a low reading electrostatic 
voltmeter either across the anode resistance 
or between anode and filament negative. 

From these curves can be derived another 
shown in Fig. 3, where the ratio 

change of anode volts 


change of grid volts 

for the change of grid volts from o to —4 is 
plotted against anode resistance. This ratio 
is the voltage amplification of the combina- 
tion of valve and resistance. It will be seen 
that an amplification of 15 is obtained with 
an anode resistance of 250,000 ohms and a 
grid bias of —2 volt, and that an input grid 
swing of at least 4 volts and an output swing 
of 60 volts can be dealt with with negligible 
distortion. | 

There is little point in increasing the 
resistance beyond 250,000 ohms. | 

Fig. 4, which gives the corresponding 
curves for an R valve, shows that itis possible 
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to use too high ап anode resistance. 
Fig. 5 gives the corresponding curve for 
the D.E.5 valve. | 
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Fig. 4. Тһе voltage amplification with an B valve 
and an H.T. voltage of 80 and 150. 

Owing to the shunting effect of the 
coupling condenser and grid leak, amplifi- 
cations of from 5 per cent. to IO per cent. 
less than the values derived in the above 
way will be obtained in practice. It is 
interesting here to refer to the question of 
H.T. current economy. 
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ANODE RESISTANCE OHMS 
Fig. 5. The voltage amzlification with a D.E.5 
valve and an Н.Т. voltage of 150. 

Two stages of distortionless amplifi- 
cation, giving a voltage amplification of 
about 142==196 can be used with an increase 
of only about 0:6 mA. to the Н.Т. current. 
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READERS’ 


PRACTICAL 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


An Inker Improvement. 

ANY readers must have experienced 

the difficulty of obtaining a satisfactory 
ink supply on the inking wheel of a Morse 
recorder. The essential difficulty lies in 
obtaining a suitable quality of ink, but 
matters can be very much improved by 
fitting a small bracket which gives support 
to a glass tube into which the ink 15 intro- 
duced and is fed to the wheel by means of 
a small wick or brush. 

| А. С. С. 


Providing a continuous supply of ink on to the inking 
wheel of а Morse recorder. A = wick; В = glass 
tube ; C = bracket. 


Adding Reaction Coupling to a Vario- 
meter. 

T is not always easy to obtain reaction 

coupling when the aerial circuit is 
tuned by means of a variometer. A sug- 
gested method is shown which consists of 
fitting to the outer coil of the variometer an 
ebonite extension piece which passes through 
a hole made in a coil-holder. The coil- 
holder may be locked in position on the 


ebonite rod by screwing down the handle 
which is threaded into a tapped hole. Thus 
when a plug-in coil is carried in the coil- 
holder it can not .only be moved so that the 


| N sig лы г 
61/2" 


Constructional details. for fitting т reaction coupling to 
а variometer. 


distance from the aerial inductance increases 
but it can also be rotated to provide a very 
small degree of coupling, and at the same time 
critically controllable. 

G. W. R. 


Improving the Lead-in. 


HEN the aerial down lead drops 
vertically on to the leading-in in- 
sulator a path is provided for rain during 
wet weather, and a considerable quantity 
of water may be brought down on to the 
insulator, spoiling its insulating properties 
and rendering it dirty and corroded. 
The insulator may be kept dry and the 
water run off by fitting a glass funnel as 
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shown. A water-tight join is made with 
the down lead by means of a short piece of 
indiarubber tubing, while the rim of the 
‘funnel rests on the stem of the insulator. 

үу. A. S. 


Shielding the leading-in insulator. 


Correct Filament Voltage. 
SERS of multivalve receivers frequently 
find difficulty in obtaining the correct 
potentials across the filaments of all of the 
valves. By means of a wander plug and 


sockets or a switch of the rotary type a 
voltmeter can be applied across each of the 
filaments in turn and the best working 
potentials obtained. 

А, С. 


An Easily Fitted Vernier. 


HE use of condensers fitted 
separately controlled plate to 


wrh a 
give 
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vernier adjustment is not favoured by many 
experimenters, оп: account of the added 
space taken by a condenser so fitted and 
also in view of the increased cost. 

A useful vernier can easily be added to the 
standard type by securing a small piece of 
metal foil to the face of the panel, and 
causing a strip of springy brass to approach 
it. The position of the brass strip is con- 
trolled by means of a 4 B.A. screw and is 
shown at B. A nut is soldered to the face 


A fine adjustment can be obtained by employing this 
scheme. 


of the plate so that as the screw is ro- 
tated the position of A changes with regard 
to the metal foil lying on the panel face. 
It will be found that a very critical control 
can be obtained in this way. 

F. A. F. 


Limiting Switch Arm 
Movement. 


NE of the easiest 

methods for prevent- 
ing a switch arm from 
travelling over the end 
contact studs consists of 
drilling a small hole in 
the side of a stud and 
inserting a piece of hard 
brass wire. А contact 
stud fitted up in this 
manner is shown in 
the figure. 


Ij. 43D. 
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A Super-Heterodyne Receiver with 
Three Stages of Transformer 
Coupled H.F. Amplification. 


HE most popular coupling for the 

igh frequency amplifier of a 
super-heterodyne receiver is the 
transformer. Transformers are 

favoured because it is thought that this 
form of intervalve coupling is cheaper than 
others. When tuned anode or resistance 
couplings are used, for instance, it is necessary 
to employ fixed condensers and grid leaks. 


“НТ, 


(3) 


POTENTIOMETER 


Fig. 1. 


These components add considerably to the 
cost of the amplifier. It is also usually 
thought easier to secure effective amplifica- 
tion when transformers are employed, and 
it is possible that in a poorly designed 
amplifier rectification may occur when grid 
condensers and leaks are used. However, 
with transformer couplings we have at least 
four variables—the number of turns in the 
primary, the number in the secondary, the 
gauge of wire employed and the distance 


>оаооооообоооОФФФФОФФФФФ ФФФФФФФФФФФФФФФФаАОФОУФАООФОУ 
THE EXPERIMENTER’S NOTE BOOK. 
By W. JAMES. 
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between the windings. Each of these is 
important. If the ratio of the transformers 
is wrong ; if too fine a wire is employed, or . 
if the spacing of the windings is incorrect, 
amplification and selectivity suffer. But 
still, it 45 possible to make these values 
right and so to secure reasonably effective 
amplification and good selectivity. 

The connections of a six-valve receiver 
having three stages of transformer coupled 
high frequency amplification are given іп 
Fig. т. Неге we have a frame aerial tuned 


+HT 9 *HT3 


A complete super-heterodyne receiver for telephony. By 
adjusting the condenser С, (or C,) and the potentiometer it is possible 
to make the amplifier oscillate in a manner suitable for the reception of 
continuous wave signals. The values are as follows :—C, = 00005; 
C, = 00005; C, = 000025; С, = С, = 0001; C, = 0:005; 
C, = 0.005; C, = 0:001; C, = C,, = 1 microfarad; R, = R, = 2 
megohms ; R, = 50,000 — 100,000 ohms. - 


to the frequency of the incoming signal by 
condenser C, (0:0005 microfarads), which is 
connected to the first detector, V,. A grid 
condenser and leak C, К, (0:00025 microfarad 
and 2 megohms) are employed for rectifica- 
tion and the grid return wire is joined to 
the positive side of the filament. In series 
with the frame aerial is the coupling coil L,, 
which consists of a few turns of No. 20 D.C.C. 
coupled to the oscillator, V,. The oscillator 
has a coil L, and tuning condenser C,, which 
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is tuned to a frequency differing from that of 
the incoming signal by the frequency of the 
high frequency amplifier. It should be 
noticed that one end of this circuit is con- 
nected through an H.T. battery to the anode 
of the valve, while the other end is connected 
to the grid through a grid condenser and 
leak C, R}. The filament is connected to a 
tap on the coil. 
С, o-oo1, and C, Го microfarad, апа 
Rg, 50,000 to 100,000 ohms. 

Between the first detector and the first 
valve of the H.F. amplifier is a tuned trans- 
former T,, having condensers C, and C,, 
connected to the primary and secondary 
windings. These are drawn as though they 
are variable condensers in order to emphasise 
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the fact that both windings of this trans- 
former should be tuned. The desired result 
could, of course, be obtained by employing 
ordinary variable condensers, but this is not 
usually done—neither is it necessary. One 
must, however, adjust the values of these 
condensers, and the number of turns of the 
windings of this transformer in order to 
secure good selectivity. Usual values for 
the condensers are 0-001 microfarads when 
the transformer has similar windings. When 
the transformer has a turn ratio differing 
rom unity, however, the values of the 
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condensers must be adjusted accordingly. It 
will.be remembered from the explanation given 
in earlier articles that the wavelength of 
the H.F. amplifier in the majority of instances 
lies between 3,000 and 10,000 metres. The 
coils of the first transformer T, may therefore 
have values corresponding to Nos. 300-750 
Igranic coils. 

Transformers T,, Т, апа Т, should be 
designed to have a natural wavelength equal 
to the wavelength of the first transformer. 
Sometimes tuning is effected by employing 
adjustable condensers across the secondary 
windings, but it is more usual to adjust the 
wavelength by removing turns from the coils. 
Whichever method is employed, it is quite 
essential to make the wavelength of each 


Fig. 2. А super-heterodyne receiver having а choke- 
coupled high-frequency amplifier. Values are as 
follows :—C, = С, = 0:0005; С, = 000025; С, 
= 0001; C, = С, = С, = C, = 0005: С, 
==С„=С,,=1_ microfarad; R =R,=2 megohms: 
В, = 02 megohms. 


circuit as nearly alike as possible. The 
tuning of these transformers will, of course, 
depend a good deal on the capacity of the 
circuit—the capacity of the connecting wires 
and that of the valves. Hence it is important 
to make the adjustments with the trans- 
former connected in the circuit and under 
operating conditions. It is by no means an 
easy job, and should not be undertaken too 
lightly, as the success or failure of the set 
depend; in a large measure on this work being 
properly carried out. 

The last valve, V,, is the second detector, 
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having a grid condenser and leak C, R, 
(0:005 microfarads and 2 megohms) con- 
nected in the grid circuit with the grid 
return wire connected to the positive side 
of the filament. Transformers T,, T, and 
T, have their grid return wires connected to a 
potentiometer, the function of which is to 
give one some control over the amount of 
amplification. Its use is neither recom- 
mended or condemned, because while I think 
it is perhaps the easiest method of controlling 
the amplifier, there are other more scientific 
and better methods of accomplishing this. 


Adjusting the High-Frequency Ampii- 
fier. 

The transformers employed in the high 

frequency amplifier тау be adjusted to have a 


suitable wavelength by testing with a buzzer 
wavemeter. A suitable instrument is des- 
cribed elsewhere in these pages. It will be 
necessary to place the wavemeter some dis- 
tance from the receiver when making adjust- 
ments if good results are to be obtained. 


A Super-Heterodyne Receiver having 
Tuned-Anode Intervalve High Fre- 
quency Couplings. 

A receiver having three stages of choke- 
coupled high frequency amplification is given 
in Fig. 2. The connections are similar to 
those of the resistance coupled set given on 
page 554 of January 2154 issue, but chokes аге 
employed in place of the resistances. Values 
of the components are given in the caption 
to the figure. 


LOW-FREQUENCY REACTION. 


The author found that when a loud speaker 1s placed in certain positions 


relative to the amplitier, howling is caused. He discusses this pheno- 
menon and gives a remedy. 


By G. Н. WATSON. 


HEN testing an amplifier con- 

nected as in Fig. 1 for use with 

a microphone, reaction difh- 

culties were encountered, which 
produced a howl whenever the loud speaker 
was used. 


It was evident that the feed back was 
from the loud speaker to the microphone. 
With the loud speaker in some positions no 
feed back was noticed even though the loud 
speaker was directed towards the micro- 
phone. 


ICRQPHONE 


A variation in distance between the two 
gaVe positions where no reaction was 
obtained, and positions where it was maxi- 
mum ; this is roughly shown in Fig. 2. 

The note was far from pure, but had a 
pitch of about 9oo, and on measuring the 
distance between successive maxima it 
was found that 
Velocity of sound waves |  r,100 
Frequency of sound waves доо 

Several types of loud speaker were tried 
and verv little difference was noticed, but 


— 1:22 ft. 


Fg. 1. An amplifier for strengthening the microphone currents. 
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by altering the tension on the microphone 
diaphragm, the note altered and also the 
distance between successive maxima on the 
strength-distance curve. 

The foregoing combination affords a fairly 
convenient means of measuring the frequency 
of sound waves, providing the natural 
frequency of the microphone can be accu- 
rately adjusted to the frequency of the 
sound it is desired to measure. 


STRENGTH OF NOTE 


4 5 6 7 в” 
DISTANCE BETWEEN MICROPHONE AND LOUDSPEAKER 


Fig. 2. Showing approximately the strength of the 
note set up with various distances between the 
microphone and loud speaker. 


The spaces when near the microphone are 
due to the air waves swinging from go degs. 
to 270 degs. in opposite phase to the 
microphone diaphragm vibrations, as the 
loud speaker is moved back ; when further 
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from the microphone, reaction only becomes 
possible when absolutely in phase. 

Dull emitting valves, when used with a 
loud speaker, often give trouble trom mechan- 
ical resonance, which is a simu:;r pheno- 
menon to that mentioned above; the air 
vibrations produce vibrations of the valve, 
causing the electrodes to vary their distance 
relative to each other, which in turn alters 
the plate current at a frequency dependent 
upon the natural period of vibration of the 
electrodes. 

As the note produced is usually of the 
order of 1500-2,000 cycles, giving an air 
wave of 8 to 6 inches, and the size of the 
valve is about 4 ins., it does not allow the 
placing of the loud speaker to produce anti- 
reaction as it does with the small micro- 
phone. Also, if several valves are used 
there might be anti-reaction on one valve and 
reaction on the others. 

For this reason dull emitting valves for 
use with loud speakers should be enclosed 
in a case, and the lid closed whilst the set 
is in operation. This provision has been a 
satisfactory remedy for “ mechanical reson- 
ance ” in several sets which the writer has 
tested. 


CALLS HEARD. 


Walton-on-Thames, Surrey. р 
Ameri 1 FG, 


can: I AR, 1 BG, 1 BQ, 1 CG, 1 DA, 1 ER, 1 FP, 
IGV, 1 II, ІКС, 1ML, 1 MY, ІРІ, 1 RT, 1SF, 1 SW, 1 XW, 
I XZ, 1 YO, I 77, I MX, I AW, I AAC, 1 AAU, І AHI, 1 ААТ. 
I ABT, 1 АСУУ, І AOM, 1 AOU, т AUN, 1 ANA, 1 АЈС, 1 BDT, 
1 BDP, : BMT, x BOI, 1 BSI, 1 BSD, 1 BEN, z BGQ, 1 BVS, 
r BVS, І ВКО, 1 BIP, 1 BSD, 1 BIE, 1 BGO, 1 BKQ, 1 BSM, 
I BLB, I BGQ, 1 CAK, 1 CMP, ІС КР, І CCQ, 1 XAM, 1 XAO, 
2 BO, 2 BE, 2 BY, 2 СО, 2 СУ, 2 ЕМ, 2 GK, 2 QH, 2 KU, 2 QW, 
3 PD, 2 MU, 2 AFP, 2 ANA, 2 АМЕ, 2 ADJ, 2 APY, 2. BRC, 
2 BGG, 2 BLM, 2 BRB, 2 BRD, 2CVS, 2СТУ, 2CYW, 2CNK, 
2CPK, 3HH, 3GC, 3BG, 3 WB, 3 HQ, 3 ZG, 3 HG, 3 OG, 
3 KD, 3ZD, 3GK, 3 WR, 3 AU, 3 VW, 3 MB, 3 ÀDG, 3 ARI 
ЗАЛ» 3AUV, з ВЕЕ, 3 BCO, 3 BWT ‚з BOF, 3 BSS. 3 BT, 


3 CDG, 
4 XE, 


3 BDO, 3 BFI, 3CDN, 
4 SA, 4 IO, ELI a RE. 
8 BF, 8 PL, 8 JÒ, 8 KL, 


4 EV, 4 ОА, 4 XX, 4 FS, 4ZD, 
5 UK, 5 RH, 5 KQ, 5 ZAS, 7 FR, 
SSP, 8 UP, 8 XC, 8 BFE, 8 AMR, 8 CLN, 


8 CYI, 8 CMI, 8 GHW, 8 DFW, SALY, 8 CLN, 9 EM, 9 LD, 
DXN, NKF NFU, LPX. French: 8 AQ, 8 CN, 8 ЕУ, 8 EU, 
FK, 8 FM, 8 FY, 8 GI, 8 GH, 8 LL, 8 LR, 8 MG, 8 PD, 8 UU, 

8WW, 8WL, 8 ZP, 8 BRB, AUAM 8 HSF, 8 HSM, 8 SSU 

8SM, 8 AW, AIN. ‘Australian: 2 МЕ , 2 CM, 3 BQ. "Danish: 

7 EC, 7 ОЕ, “ЕК, 7GO. It alian: 1 АМ І, 3AF. Finnish : 


2 NM, 2 NCA, 31] NB. Swedish : 
б аний: о АА, 
о ZA. Others: 


SMYY, SMZS, SMZV, SMZZ. 
I LW. Dutch: оп, o KN, o MS, o KW, 


» 
Р 2, 


10 KZ, H9 AB, POZ, 2 YT. (o—v—1.) 
(F. Walker.) 
Glasgow. 

British: 2 DR, 2 DX, 2 CC, 2 EN, 2 FM, 2 KW, 2 YQ, 5 BH, 
s CX, 5 HC, 5 IK, 5 KT, 5 MA, 5 MO, 5 NN, 5 OX, s Pb, 5 OV, 
652,501, 582, s TZ, $ UL; УХХ, 6ЕС, 6GH, 6GM, 61.), 
6TM, 6TD, 6XJ, 6YB. French: 8AL, 8 BU, 8ВҮ, 8СА, 
3CN, 8CZ, % EN, 8 FI, 8 GH, 8 СІ, 8 GM, "8 HSM, 8 LU, 8 PA, 
8 QG, 8 Y, 8 SM, 8 UM, 8 UU, 8 UMZ, 8 ZI, 8 ZZ. ‘Netherlands : 
о .0 А, o RA, о RE, oSK, о 27. Belgian: АСА, 4 UU, 
4 YZ, B 7. Finnish: 1 FN, 2 МСА, Danish : 7 EC. American : 
1 KC, 1 BCC, 1 XI, МСН. (o—v—o.) (Geo. Spears.) 


Tvnemouth, Northumberland. 

British: 2 AV, 2CC, 3DR, 2 DX, 2 FN 2GH, 2G p 
2 HS, 2 IK, 2 IN, 215, 2 KF, 2 KW, KX, 2 NM, 20 
2SH, 2 TF, 2 TI, 2 UV, 2VJ, 2 WD, 2 XD. 2 XY, 2 ZG, АХ 
5 ВС, 5 ВН, 5 BN, s BV, 5CC. 5CG, ; CX, 5 DW, 5 IX, s FL, 
5 GF, 5 HA, 5 ID, 5 1G, 3 RE 5 JX, 5 KM, 5 LF, M 
5 NI, 5 NN, 5 ОС, 3 OX RH, 5 RZ, 592, 
6 AL, 6 BCD, 6 BY, 6 FG, ЄН, 6 GM 1, 6GS, 
6 SO, 6 TD, 6 TM, 6 XG. French: 8AB, 
8 BF, 8 BP, 8 BV, ЗСА, ЗСК, 8CN, 8СТ, 
8 EN, 8 EU, 8 FK, 8 FM, 8GER, к) 8 GO, 
8 LLO, 8 LO, 8 PA, 8 PP, 8 8 RBR, 8 RG 8 
8 SSU, 8UL, 8UU, 8 VV, 8WZ, 8 ХР, 8XS, 8ZUT, 8 
Belgian : Pr, P2, 4RS, 4 UU, 4 YZ, B^. Swiss AD, 
o BA, oRE, о22. Luxembourg : о АА. Swedish : 
SMZP, SMZV, SMZY. Italian: 1FP, з DO. Danish: 
Finnish: FN2NCA, FN2 NM. American: І SW. Unknown : 
FN 1, 1 JW, 1 NA, 3CA, n 3ZV, 4 VV, 4 ХА, 10 KZ, Y 20, 
YA 31, YA 35, UPA, МСН. (o—v—1.) ' (H. F. M. Baker.) 


Bolton, Lancs. 
Australian : 
French: 8 TM. В T 8 AB, 8AQ, 8DA, 8 BF, 8DP, 8 EM. 
Belgian: 4 АА, Miscellaneous: 1 AM, 10 KZ, DJAGA (?). 

British: 5 ГО, 20D, 5 KC, 2 ММ, 6K 
(Gilbert N. Haslam.) 


UNKNOWN CALLS. 
LPX (heard at S. Farnborough, Hants). 
QFS (heard at Braintree, Essex). 
“СО Europe de DC ” (heard at Cambridge). 
GBZI (heard at Blackheath, London, S.E.3). 


CALLS IDENTIFIED. 
Balsells, Cervantes 20-20-24, Reus (Varragona), 


10 KZ. 
Reports intended for 10 KZ may be forwarded c/o Monsieur R. 
Martin (F 8 DI), 63 Boulevard de la Republique, Nimes, France. 


ne 
N 


American: 1 КС, 1 BHM, 9 BH, 1 ARE. 


S7BD. Mr. Г. 


Spain. 
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SMALL АКС TELEPHONY APPARATUS. 
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It is surprising how few people realise that 
it is quite possible to use commercially 
systems of wireless telephony which do not 
employ valves. Yet, long before valves 
were introduced inventors had attempted 
to produce satisfactory apparatus. An 
example of a simple and satisfactory 
equipment is described below. 


TRAHI PUPPY NENNT 


| 


WING to the development of 

the valve transmitter, very little 

interest is now taken іп arc 

systems, especially on the part of 
amateurs. This is to Бе regretted, 
as the arc transmitter, with some slight 
disadvantages, has at least a few advantages 
as compared with the valve transmitter. The 
most important of these, at least so far as 
amateur work is concerned, is that he can 
if necessary make his own arc generator, 
without requiring any great skill to do so, 
whereas he cannot possibly make his own 
transmitter valves. The cost of maintenance 
or the cost of purchase of the accumulator 
and high tension battery is, moreover, not 
inconsiderable, while, with an arc transmitter 
these do not come into the question, as it is 
hardly any trouble, when a continuous 
current supply is available, to connect up 
the arc generator. A small choke coil 
suffices for the equalisation of the current 
supply variations, and it is quite unnecessary 
to use any complicated system of condensers, 
chokes, etc., as is the case when connecting 
up thermionic valves. 

How simply and practically an arc tele- 
phony transmitter can be made is shown 
by a new design by the firm of C. Lorenz, 
of Berlin. 

The apparatus, which is constructed for 
fixed wavelengths of between 600 and 800 
metres, is of small dimensions and light 
weight, in consequence of which it can be 
used as a portable station. The adjustment 
of the apparatus is made by two knobs 
(one for transmitting and one for receiving), 
which affords the great advantage that any 
novice can operate it. 

Fig. 1 shows a front view of the apparatus, 
which is contained in a wooden case 35 cms. 
high, 27 cms. wide and 18 cms. deep. То 
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Fig. 1. 


A view of the Arc Telephony Transmitter 
and Receiver. 


Notice how few tuning controls are 
employed. 


produce the high frequency oscillations a 
Poulsen generator with auxiliary circuit is 
used, which is situated on the top of the case 
іп a brass cylinder. For receiving, a crystal 
detector is used. The tuning devices of the 
transmitter, in order to avoid multiplication 
of coils, are also used partly for receiving, 
the change from transmission to reception 
being effected by means of a special switch. 

On the front panel of the apparatus, at 
the top left-hand side, is the connecting 
terminal for the aerial, on the right the 
terminal for earth, and in the middle the 
microphone. Under the aerial connection is 
placed the radiation indicator, in the form 
of a small glow-lamp bulb under a glass disc, 
as used in pocket lamps. On the other side, 
under the earth connection, can be seen the 
plug-in type crystal detector, and below this 
is the telephone socket. Under the micro- 
phone is the main switch, which is turned to 
the left for speaking and to the right for 
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listening, and on the lower edge of the panel 
are the tuning adjustments for transmitting 
and receiving. 

Sockets are provided on either side; that 
on the left is for direct circuit supply and 
that on the right is for connecting a regulating 
resistance. 

The interior of the apparatus is shown in 
Fig. 2. Under the arc generator is seen the 
aerial tuning inductance, subdivided into 
six parts; beneath it is the microphone 
transformer, and under this again the coil 
across which the radiation indicating lamp 
is connected. The apparatus on the right- 
hand side of the case are the coils and 
condensers for the closed oscillatory circuit. 
In the lower part of the apparatus on the 
right is the aerial transmitting variometer 
and on the left, at the bottom, the receiving 
variometer, above which is a fixed value 
tuning condenser. The large instrument 
attached to the base is the iron-core 
reactance for the feed current. The main 
switch, which puts the antenna circuit into 
either the transmitting or the receiving 
circuit, is seen in the centre of the 
apparatus. 

The operation of the apparatus is most 
simple. In transmitting, the main switch 
is put to ‘‘ speaking " and the arc adjusted 
by turning the knob at the top of the set to 
a given setting. The aerial circuit is then 
tuned to the wavelength of the closed 
circuit as indicated by the lamp connected 
to the aerial circuit. When messages are 
to be received the main switch is put over 
to “listening,” and the receiver tuned to 
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Fig. 2. A rear view of the set showing the 
arrangement of the apparatus. 


the incoming telephony. Once the apparatus 
has been adjusted it 1s only necessary to put 
the switch to “ speaking ” or “ listening ” in 
accordance with the conversation. 


ITALIAN NAVY'S SHORT WAVE TESTS. 


A special series of tests on short wavelengths 
recently conducted between Italy and the South 
American coast, forms the subject of an interesting 
report we have received from the Italian amateur, 
Sgr. Adriano Ducati. 

Sgr. Ducati was placed in charge of the wireless 
arrangements on board the “San Marco," the 
vessel which conveyed the Crown Prince of Italy 
on his tour to South America. An experimental 
wireless set was carried on the ‘‘San Marco," a 
similar set being installed at Rome, and a definite 
working schedule was arranged. Both sets 
employed A.C. at a potential of 250 volts. 

On the outward journey the Rome Station, work- 
ing on 108 metres, was heard distinctly as far as 
Buenos Aires in all weather conditions. This was 
in July, when the prevalence of atmospherics 
would have rendered signals on higher wavelengths 


unreadable. In spite of atmospherics, Rome 
continued to be heard until Bahia Blanca was 
reached. 

Meanwhile, continued improvements were made 
in the transmitting equipment on the “ San Магсо,” 
and Sgr. Ducati was able to communicate with the 
home station with equal facility. The antenna 
system was similar to that employed at ACD, 
Sgr. Ducati's station at Bologna, and an aerial 
ammeter reading of 18 amperes was obtained with 
an input of 1,000 watts, a wavelength of 99 metres 
being used. Signals were reported as very strong 
by a number of South American amateurs, and 
two-way communication was established with more 
than fifty American amateurs. The record trans- 
mission was achieved when a high speed message 
was copied by New Zealand 4 AA, using only two 
valves, and with neither aerial nor earth. 
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PATENTS 


AND 


The Use of Alternating Currents for 


Supplying Filament and Anode 


Current. 


In ordinary methods of employing alter- 
nating currents for heating the filaments and 
supplying the anode circuit of a valve re- 
ceiver, it is usual to rectify and smooth 
the alternating current applied to the anode 
circuit and to connect the filaments through 
a suitable transformer. In an arrangement 
of this kind the anode current varies if 
precautions are not taken. These variations 
have the same frequency as the alternating 
current and are due to the variation of the 
temperature of the filaments, and of the anode 
current. They constitute a disturbance 
which seriously interferes with reception. 

In order to eliminate this disturbance, 
an auxiliary alternating current of suitable 
magnitude and phase may be included in the 
anode-filament circuit. The diagram of 
Fig. 1 shows one method of securing the 
desired results. 


Fig. 1. Showing the connections of a compensating 


winding C to reduce notse. 


The valve is heated from the winding B 
of a step-down transformer T, and the 
anode circuit is supplied with a rectified and 
smoothed current at the terminals A. 
In the grid circuit is connected an ordinary 
intervalve transformer Т, which has its 
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terminals D connected to the output ter- 
minals of a receiver, and telephones are 
connected in the usual manner in the anode 
circuit. According to the invention for 


^ LJ 


Fig. 2. The connections of a push-pull receiver for 
working off A.C. 


eliminating noise (described in British Patent 
No. 205,472), the transformer T, has a 
third winding C. This winding is mounted 
between one side of the filament and the 
intervalve transformer in the grid circuit, 
and provides a compensating current which 
reduces the noise. The buzz produced by 
the variations of filament temperature due 
to the use of alternating current is, however, 
not entirely prevented, but an arrangement 
of valves as in Fig. 2 may be employed 
which has the desired effect of practically 
eliminating all noise. The currents to be 
amplified are passed through the primary 
winding T, and influence the grids of valves 
V, and V, through the secondaries S, S,, 
and a transformer Т, having а split primary 
winding is connected between the anodes 
of the valves and the telephones as in push- 
pull receivers. 
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An amateur wireless boom is reported to have 
started in Egypt. 
* ж ж * 
Nearly 31,000 receiving licences are stated to 
have been issued in Sweden up to the end of 1924. 


ж * * * 

More than fifty firms are represented at the 
Leeds Mercury Wireless Exhibition, which remains 
open until the end of this week. 

ж ж ж ж 


Norway has suffered badly in the recent gales. 
Most of the telegraph and telephone wires to the 
North have broken down, and wireless is being 
used almost exclusively. 

* * ж ж 


In Sheffield 22 рег thousand of the population 
are reported to have taken out wireless reception 
licences. In Bournemouth the proportion is 
120 per thousand. 


* ж ж ж 


Senatore Marconi has been elected ап honorary 
member of the Institution of Civil Engineers. 


ж ж ж ж 


DAYLIGHT TRANSMISSION 


ONE METRES. 


An indication that daylight conditions do not 
affect short wave signals to the same extent as those 
on the higher wavelengths is afforded by the 
experience of Mr. J. H. Reinartz, the American 
amateur and circuit designer, who has succeeded 
in transmitting signals across, the American 
continent in broad daylight on a wavelength of 
only twenty-one metres. Transmitting from South 
Manchester, Conn., Mr. Reinartz received reports 
of his signals from amateurs at Berkeley, California ; 
Hartley, Iowa; and Winter Park, Florida. 


ON TWENTY. 


RADIO PARIS RELAYS 5 XX. 


On several recent occasions the Radio Paris 
broadcasting station has relayed the programmes 
from the Chelmsford station for the benefit of 
French listeners. Radio Paris operates on 1,780 
metres and relay transmissions are carried out 
after 10 p.m., at the conclusion of the station’s 
ordinary programme. 


SPANISH DX RESTRICTION, 


Amateur radio transmitters in Spain are suffering 
under a severe handicap in their relations with 


experimenters of other countries, it having been 
decreed, states a correspondent, that no Spanish 
amateur may use the wave band between 120 
metres and zero. This legislation has had no effect, 
however, on the number of amateurs applying for 
transmitting licences, which are being issued іп 
many of the towns. Spanish amateur transmitters, 
who pay an annual licence fee of 200 pesetas, are 
allowed a maximum power of 100 watts. 


A CZECHO-SLOVAKIAN AMATEUR. 


It is now definitely ascertained that the call sign 
CS ОКІ, reception of which has been reported 
by a number of readers, is that of an amateur at 
Prague, Czecho-Slovakia, who transmits on 95 
metres. 

Two-way communication has been established 
with CS ОКІ by Mr. J. W. Riddiough (С 5 84), 
of Morecambe. 


SUNSHINE RECEPTION OF AMERICAN 
AMATEURS. 


Тһе extent to which American amateurs can be 
heard in this country, even in bright sunshine, 
within the period of a few minutes, is shown by the 
experience of Mr. E. J. Simmonds (2 ОП) on a 
recent Sunday, between 9.45 and 10.7 a.m. (G.M.T.). 
In the space of 22 minutes the following were 
picked ир:—1 СІ, 1ER, 18М, 12Т, 1PL, 
1 ML, 2 BRB, 2 MU, 2 AAR, ЗОТ, 4 KL, 8 APL, 
8 BSI, 8 DHW, 8 MC. 

All the above stations were received wel. Many 
more could have been logged, states Mr. Simmonds, 
but American Morse is very indifferent, and much 
time is lost by long CQ calls ! 


ABERDEEN ENTERTAINS BOMBAY. 


Astonishing reception of the B.B.C. programmes is 
reported by a Bombay reader, who states that his 


neighbours, on the other side of the street, enjoy 


listening to Aberdeen on his loud speaker, clapping 
and joining in with the singing. 

Chelmsford and London are received almost 
nightly on a six-valve set (3—v—2). 


A PROFITABLE ANNOUNCEMENT. 


There are enterprises less profitable than running 
a “ опе man " broadcasting station. According to 
a message from Mattapoisett, Massachusette, Mr. 
Irving Vermilya, operator of the “оме man" 
broadcasting station WBBG, recently announced 


JANUARY 28, 1925 


that he was a pipe smoker and enjoyed a particular 
brand of tobacco. Up to the present the number of 
cans of tobacco received is 137. 

Mr. Vermilya is the New England Division 
Manager of the American Radio Relay League. 


GERMAN PUBLIC AND WIRELESS 
TECHNIQUE. 


There is no sign of any falling off in the public 
interest in broadcasting in Germany, says a Berlin 
message. The number of new listeners-in registered 
with the postal authorities has recently averaged 
80,000 daily. One Berlin paper remarks that the 
number of home-built sets is not so great as in 
certain other countries, since ‘‘the technical 
knowledge of the general public in Germany does 
not compare well with that of the general public 
in England and America.”’ 
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Arts, to be held in Paris this year. The organisers 
of the exhibition, realising that wireless has a claim 
to be considered along with arts and handicrafts, 
have conceded space to the Syndicat Professionel 
des Industries Radioélectrique. The selection of 
radio exhibits, which will be confined to the finest 
products of the designers’ and cabinet makers’ 
art, will have to meet the approval of a special 
jury before they may be displayed. 
CHILI SIGNALS RECEIVED IN DAYLIGHT. 
Probably the first British amateur to pick up 
Chilian signals in daylight is Mr. T. A. Studley, 
of Harrow, who has received written confirmation 
of his log from Mr. R. Raven-Hart (9 TC) of Los 
Andes, Chili. 9 TC’s signals were received by Mr. 
Studley аё 7.30 a.m., on November 23rd last, on a 


Many of our readers will be interested in the above picture of the studio of the Leipzig Broadcasting station. 
This station can easily be heard in this country and operates on a wavelength of 454 metres. 


JOURNAL DES 8. 


Among the many amateurs who take an interest 
in the *' Calls Heard `` section of this journal, there 
may be some who are unacquainted with the 
Journal des 8, an enterprising little weekly published 
in France, with the object of linking up the activities 
of French transmitters and their confréres in other 
countries. The Journal des 8 contains, in addition 
to notes on amateur installations, specially prepared 
lists of **Calls Heard," in which a number of 
British calls are to be found. It is published at 
the Imprimerie Veuclin, Rugles, Eure, France, the 
annual’ subscription rate being 35 francs. 


WIRELESS AND ART. 


The “artistic side of wireless instrument design 
is to have a place at the Exposition of Decorative 


single valve receiver, when the Chilian was working 
on 90 metres with a power of 500 watts. Mr. Raven- 
Hart is continuing transmissions under these con- 
ditions and would be glad to receive reports 
addressed to him at 9 TC, Los Andes, Chili. 


BROADCAST PLAY DIFFICULTIES. 

It would appear that there is little demand for 
the broadcasting of long plays. Following the 
performance of ** The Tempest," at 2 LO on Friday, 
January 16th, the B.B.C. received reports from 
all parts of the country showing that difficulty was 
experienced in identifying the numerous characters. 
General opinion is in favour of plays not exceeding 
the twenty minute mark, and with fewer characters 
than are usually to be found in Shakespearian 
drama. 
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A view in the Control Room at the Ko 
LONG AND SHORT WAVE CALIBRATION 


TESTS. 


During February an important series of calibrated 
signals will be transmitted from WWV, the station 
of the U.S. Bureau of Standards at Washington, 
D.C., and from 6 XBM, the Stamford University, 
California. We are indebted to Mr. J. Gordon 
Ritchie, of Glasgow, for the following schedule of 
these transmissions. The times given are Eastern 
Standard Time for WWV, and Pacific Standard 
Time for 6 XBM, the former being 5 hours and the 
latter 8 hours slow on Greenwich time. 


Feb. 5th. Feb. 20th. 
Metres. Metres. 
10.00 to 10.8 p.m. 100 2,400 
10.12 to 10.20 p.m. .. 91 2,254 
10.24 to 10.32 p.m. .. 83 2,097 
10.36 to 10.44 p.m. .. 75 1,934 
10.48 to 10.56 p.m. .. 6% 1,800 
11.0 10118 pm: +. 61 1,463 
11.12to 11.20 p.m. .. 55 1,153 
11.24 to 11.32 p.m. .. 50 952 


The signals will be transmitted by unmodulated 
C.W. Each transmission will consist of a “ general 
call ” (2 minutes), a “ standard frequency signal ” 
(a series of very long dashes with the call sign 
intervening, lasting about 4 minutes) and “ап- 
nouncements " giving the measured frequency and 
particulars of the next frequency to be transmitted. 

These signals are intended to be heard 1,000 
miles from each station, but it is quite probable 
that they may be picked up in this country. 
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CORRESPONDENCE. 
Regulations and the Experimenter. 
To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

Srk,—-Might an old and enthusiastic reader 
venture to join issue for a few words with the 
somewhat retrograde tendency in to-day’s Editorial. 
One gathers that Wireless World and Radio Review 
views with regret the disappearance of the experi- 
menter as a privileged class and holding a privileged 
licence. Who were these people ? Was their know- 
ledge so terrific that the rest of us gasped with 
amazement. * I believe they could read twenty 
words of Morse per minute but most of us know 
cases where even this qualification would prove 
wobbly on test. 

To prohibit the use of reaction is surely secondary 
to prohibiting the outdoor aerial. The latter 
remedy has been rarely suggested but is surely 
more on the lines of progress. The writer has 
logged several American stations on a short indoor 
aerial in his flat, and is prepared to venture that 
no interference to others was caused during the 
process.  'The crystal user could still have his 
outside wire under any such scheme. Above all 
else, sir, do not let us traffic with monopoly or 
privilege in wireless. 

Regulations are, of course, a necessity and"a 
right of the citizen, but let such regulations stimu- 
late research and not destroy it. The vast majority 
of your readers are probably more interested in 
research than inferior concerts and probably the 
vast majority would lack those mysterious qualifi- 
cations n in order to obtain the “ Experi- 
mental licence." It is time the rights of these people 
were pretty forcibly expressed. 

West Kensington. G. C. P. BRAUN. 
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Radio Society of Great Britain. 


The Society’s ordinary general meeting, held 
on Wednesday, January 21st, was marked by 
the retirement of Dr. W. H. Eccles, M.I.E.E., 
from the Presidency of the Society, and the acces- 
sion to that post of Sir Oliver Lodge, F.R.S. 

In his final speech as President, Dr. Eccles 
said there was no need to spend inuch time in 
introducing Sir Oliver Lodge to any wireless 
audience in the world, and particularly in the case 
of an audience of British experimenters. If we 
traced wireless back to the discovery of electric 
waves in 1887 we should find from the records 
that Lodge was actually demonstrating their 
existence at the moment when Hertz announced 
the results of his own famous researches. 

Having spoken of the early work of Sir Oliver 
Lodge, Dr. Eccles remarked that he considered 
it of special interest to the members of the Society 
that Dr. Lodge, as he then was, was not a pro- 
fessional inventor. He was, in the true sense of 
the word, an amateur. 

“We may say," said Dr. Eccles, ' that Lodge 
was the first wireless amateur, just as we may say 
that our only other*honorary member, Marconi, 
was the first wireless engineer. Therefore, at this 
present time, when the amateur has attracted 
universal attention by his contributions to wireless 
science, it is especially appropriate that we should 
have as our President the earliest and the greatest 
of all radio experimenters.” 

Sir Oliver Lodge, replying, said that it was 
not only an honour, but a great pleasure and 
privilege to succeed in the Chair а man like Dr. 
Eccles, and in the penultimate chair & man like 
Sir Henry Jackson. 

' “ You see before you," he said, “ what may be 
called ‘hymns’ ancient and modern. (loud laughter). 
I and Sir Henry Jackson are the ancients. Eccles 
and a good many others here are the moderns and 
vou will not expect me to give my view or to give 
any notion of the most recent advances and the 
constant inventions which are flowing from the 
amateurs of this country as well as from the 
professionals ; the amateurs are doing a great 
work and the amount of fexperimentingithat goes 
on is something tremendous, so that really ten years 
hence the science will have again advanced as it has 
advanced up to now. I must say that I ain grateful 
for what Eccles has said. He knows a lot about it 
because he has been engaged in patent cases where 
these things really crop up and he has gone into 
it very thoroughly. Iwas in at the beginning, 
because I go back to the time of Clerk Maxwell, 
whose great treatise was published in 1873, and in 
1875 I spent the whole of the summer studying 
it. His theory of electromagnetic waves excited my 
wild enthusiasm at the time. It was all mathematics 
in those days. Nobody knew how to produce 
electromagnetic waves or how to detect them. 
It is wonderful now to look back at those times 
of darkness; we knew nothing but mathematics. 
Then about the same time as Dr. Eccles has said, 
Hertz and I found them together; but Hertz 
found them much “тоге thoroughly and тоге 


satisfactorily and they are truly Hertzian waves based 
upon Clerk Maxwell’s researches а quarter of a cen- 
tury before. We found how to produce them and 
how to detect them іп an infantile manner and so 
it went on until Marconi came and put the matter 
on a substantial commercial, financial and Govern- 
mental and telegraphic basis. Then things began 
to hum and here we are. (Laughter). Of course, 
Fleming and other workers have chipped in with the 
valve and it is astonishing now what can be done. 
We used to deal with only Morse signals ; I did not 
think that wireless telephony would be possible. 
Now it is easy. 1 knew that short waves were more 
powerful in many respects than long ones but 
I did not think that any waves could go round the 
earth. I am told now that amateurs can get to 
New Zealand by wireless waves of short wavelength, 
the only wavelength they are allowed. 

Conductors are full of loose electrons. A copper 
wire is a crowd of loose electrons in elongated form. 
When you want to reflect waves, you use a copper 
sheet, a good conducting sheet ; the loose electrons 
do it. Eccles and Heaviside have shown that in 
the atmosphere under the ravs of the sun, there is 
a crowd of loose electrons—ions-—which arrange 
themselves nicely at night. and form a sort of copper 
dome over the earth ; and thus you get the waves 
to go round. It is amazing, a kind of thing we could 
not have expected but which enables the waves to 
go to these enormous distances without much loss 
instead of going off into space and doing nothing, 
or at least very little.” 

Sir Oliver Lodge then proceeded to deliver his 
Presidential address on “ Matter and Radiation,” 
a full report of which will appear in a subsequent 
issue of this journal. 


T. & R. NOTES. 


The principal item of interest during the past 
fortnight has been G2 NM's two-way working 
with SA WJS, the 100-watt wireless station at the 
base camp of the Rice expedition, which is exploring 
the Amazon River Hinterland of Brazil. The 
signals from this remote outpost came in at extra- 
ordinary strength on two valves, the more remark- 
able when it is considered that the power plant 
could only have been local, such as a petrol-driven 
alternator. SA WJS reported that he had also 
been in communication with NZ 2 AP, in addition 
to all the American districts, except the 7th. 

Another commendable performance is the recep- 
tion, by Mr. Galpin (5 NF), of American 8 XG on 
45 metres. This interesting feat took place at 
10.30 p.m. (G.M.T.) on January 17th. 

Members are again reminded of the International 
Conference of Radio Amateurs in Paris, from 
Thursday, April 16th, until Monday, April 20th, ^ 
in connection with which Mr. Gerald Marcuse 
(2 NM) is prepared to arrange for special accommoda- 
tion and travelling facilities. Enquiries should be 
addressed without delay to Mr. Marcuse, c/o 
The Radio Society of Great Britain, 53 Victoria 
Street, London, S.W.1. 
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Radio Society of Great Britain. 


Many of the difficulties encountered іп short 
wave work were elucidated by Mr. Stanley Ward 
in the course of his informal talk before the Radio 
Society of Great Britain on January 14th. 

One of the pressing needs of to-day, said Mr. 
Ward, is a condenser of sufficient mechanical 
soundness for the delicate adjustments necessary 
in short wave work. The speaker produced an 
interesting model of his own design, embodying a 
cone bearing which entirely eliminated side play, 
and at the same time ensured equidistant spacing 
of the plates. 

Mr. Ward's “straight” circuit with which 
he had been able to tune down to 40 metres, 
aroused considerable interest. The : circuit 
employed an aperiodic aerial, tuning being 
accomplished on the closed circuit. Тһе 
use of a low capacity H.F. valve was strongly 
recommended, together with а potentiometer 
in preference to the condenser and grid leak 
method. A useful feature was the inclusion of an 
inductive resistance in the anode circuit ; this per- 
mitted the insertion of telephones in such a way 
that they could be handled without upsetting tuning. 

In the ensuing discussion Mr. G. G. Blake referred 
to noises in grid leaks, and outlined a method 
evolved several years ago, of constructing a grid 
leak of moist cotton, an arrangement which satis- 
factorily overcame the trouble. Mr. Alford, whilst 
preferring the superheterodyne for short wave work, 
admitted that excellent results could be secured 
with a “ straight ” circuit provided that meticulous 
care was taken in the construction and handling of 
the receiver. Captain Ainslie (occupying the chair), 
described an interesting single valve “straight " 
circuit, which enabled him to listen to KDKA on 
the 60-metre wavelength, while Mr. Robinson 
contributed a warning regarding the disadvantages 
of placing the short-wave receiver in the vicinity 
of metal objects which might easily be in resonance 
with the set. With high frequency circuits, a 
metal object 6 feet away might conceivably be 
“ tightly coupled.” 


A demonstration of how to work a wireless set 
under difficulties was given by Mr. B. A. Matthews 
at the Birmingham Experimental Wireless Club on 
January 9th, and aroused considerable interest. 
Following the demonstration, the Club’s nearly 
completed set was examined and formed the basis 
of a profitable discussion, 


A five-valve set embodying a number of nove 
features was exhibited by its constructor, Mr. 
Toye, before the Hackney and District Radio 
Society on January 12th. All connections in the 
set are made with small plugs and jacks, and 
although any combination of valves can be used, 
no switches are employed. Mr. Toye demonstrated 
the ease with which changes could be made by this 
unusual method. 

\ ж 
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For reasons of ill health, Mr. J. W. Pallett, Hon. 
Secretary of the Leicestershire Radio and Scientific 
Society, has been obliged to relinquish his post. 
All correspondence should therefore, be addressed 
to the new Hon. Secretary, Mr. A. E. Walker, 
Glen Burn, Ashleigh Road, Leicester. 


FORTHCOMING EVENTS. 


WEDNESDAY, JANUARY 28th. 

Clapham Park Wireless and Scientific Society. At 7.45 p.m. At 
67 Balham High Road. Lecture by representative of the 
Gramophone Co., Ltd. 

Radio Research Society of Peckham. Lecture: “ Condensers— 
Their Action and Importance.” Demonstration: ‘‘ Stunts." 

Streatham Radio Society. Lecture: "Infra Red Rays" By 


Mr. Roddis 
THURSDAY, JANUARY 29th. 
Bournemouth and District Radio and Electrical Society. At the 
Y.M.C.A., St. Peter's Road. Lecture: 
Relationship to Radio Work.” 
Luton Wireless Society. At 8 p.m. At the Hitchin Road Boys’ 
School. Experiment and Demonstration for Beginners. 


FRIDAY, JANUARY 30th. 
Sheffield and —€— Wireless Society. At 7.30 p.m. At the 
ГР тше of Applied Science, St. George's Square. Lecture: 
anto as a Radio Language.’ By Mr. John Merchant. 
Badio" ental Society of of, Manchester, llustrated Lecture : 
“Му Wireless Life in West Africa." By Dr. L. S. Palmer, Ph.D. 


MONDAY, FEBRUARY 2nd. 
Dorking and District Radio Society. At 65 South Street. Members’ 
Evening with Apparatus. 


“ Esperanto and its 


CATALOGUES, ETC., RECEIVED. 


Falk, Stadelmann & Co., Ltd. (83, 85 and 87 Farringdon Road, 
London, E.C.r). Catalogue No. 522, containing full particulars 
of Efescaphone Wireless Receiving Sets and Components. Copies 
on receipt of postage. 

Morch Bros. (35 Iresham Avenue, London, E.9). Illustrated cata- 
logue of Rex Products, including Valve Receivers and Amplifiers, 

M-L Magneto Syndicate, Ltd. (Victoria Works, Coventry). Раг- 
ticulars of the M-L Anode Converter with price list: 

Leslie Dixon & Со. (о Colonial Avenue, Minories, E.1). Electradix 
Catalogue of everything Electrical. 

‚В Со. (о, то ала іі Cursitor Street, London, E.C.4). 
Catalogue of Aermonic Radio Requisites. 

Fuller's United Electric Works (Woodland Works, Chadwell Heatb, 
Essex). List No. 325, describing the “ Little Sparta " Loud 
Speaker. 

Watmel Wireless Co. (3324 Goswell Road, E.C.1). New * Watmel ' 
Show Card, available to traders. 
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А SELECTIVE THREE-VALVE CIRCUIT. 


CORRESPONDENT has written asking if 

we can recommend a reliable three-valve 
circuit capable of receiving most of the main B.B.C. 
and continental stations under favourable condi- 
tions. As the set is to be used within 20 miles of 
one of the main stations selectivity is an essential 
point. Our correspondent also desires to dispense 
with low frequency amplification. 

As great sensitivity is demanded of the set it is 
essential that one or more stages of high frequency 
amplification be employed. With regard to 
selectivity, probably the best method of accom- 
plishing this is by the use of loose coupling, but, 
unfortunately, this is productive of instability 
when used in conjunction with high frequency 
amplification. It is necessary, therefore, to find 


THE WIRELESS WORLD AND RADIO REVIEW 


READERS PROBLEMS 


to consult the 
should 
to be found in the advertisement pages. 


589 


0%%4%4%%89%08%%4%9%% 


Q 


ТҮШТТІТІТІТІТІ!? 


* Wireless World” 
use of the coupon 


түү р??н??? 


maki 


отео тет еттену 


neutralised by means of the small condensers 
provided, this adjustment can remain untouched 
provided that valves or coils remain unchanged. 
For the band of wavelengths occupied by the 
B.B.C. and the majority of the continental stations 
the primaries of the H.F. transformers can consist 
of about 24 turns of No. 24 D.C.C. wire wound in 
the form of a basket coil on a former 1} ins. іп 
diameter. The secondaries can consist of 66 turns 
of the same wire on a former of the same dimensions. 
The tapping for the neutralising condenser should 
be made in the centre of the secondary coil. It is 
important that the coils be wound in the same 
direction. The primary, secondary and reaction 
coils can, of course, be plug-in coils of the usual 
values for these wavelengths. For operating a loud 
speaker any two-valve L.F. amplifier of good design 
may be used. 


NEU TROOYNE 
CONDENSER 
NEUT ROOYNE 
CONDENSER 
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А sensitive and selective receiver with two stages of transformer-coupled Н.Ғ. and valve 


Fig. 1. 


0-0005, F 
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detector with reaction coupled to the aerial. 


some means of stabilising the circuit. The use of 
а potentiometer or similar means of introducing 
losses by damping into the high frequency circuits 
is not altogether to be recommended from the 
point of view of efticiency. We have therefore 
incorporated the neutrodyne method of com- 
pensating for the capacities between the 
elements of the valve and the wiring of the circuit. 
Once these capacities have been successfully 


INSTABILITY IN A FOUR-VALVE RECEIVER. 


"READER has submitted a diagram of his 

four-valve receiver, and asks us to suggest a 
possible cause of the extreme instability of the 
instrument, it being prone to burst into oscillation 
at the slightest provocation, even when the poten- 
tiometer controlling the grid of the H.F. valve is 
over to the positive side. 
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The receiver is of the conventional type employing AN L.F. AMPLIFIER WITH ALTERNATIVE 
one H.F. valve, detector, and two L.F. valves. | 
In a receiver of this type it is unusual to find CHOKE OR RESISTANCE COUPLING. ` 
instability, the set being perfectly stable without a 
potentiometer provided the set is carefully operated. 
In this particular receiver, however, we notice that 
although only one H.F. stage is employed, it contains 
no less than five D.P.D.T. switches in the high 
frequency portions of the circuit. These are for 
placing the A.T.C. in series or parallel, cutting out 
the H.F. valve, and reversing the reaction coil, 
but in addition to these there are two switches for 
the purpose of using tuned anode, tuned transformer 
or resistance coupling for the Н.Е, stage. Our 


correspondent informs us that all these switches  : : ; d es 
are of the miniature nickel plated type. if desired. The usual adjustable grid biasing 


From this information it is not difficult to battery is also included ш the diagram: | 
perceive the cause of the instability concerning This circuit is very suitable for making a rapid 


N response to requests from readers we illustrate 

below a circuit for a two-valve L.F. amplifier 
with alternative choke or resistance coupling. 
The H.T. voltages suitable for both methods of 
coupling are adjusted to the correct value, 
and when changing over from one method of 
coupling to the other the correct H.T. voltage is 
simultaneously adjusted according to the needs of 
the particular method of coupling employed. 
A switch is also provided for cutting out one stage 
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Fig. 2. Ап L.F. amplifier arranged for resistance or choke coupling. 


which our correspondent complains. It is quite a change over from one system of coupling to the 
common mistake among home constructors to think other in order to compare the quality of reproduction 
that a large number of switches сап be placed in and volume peculiar to each system. The values 
the Н.Е. circuits with impunity. This applies for anode resistances, grid condensers and leaks 
specially to those of the miniature type which which we give are good average values for obtaining 
necessitate the connecting wires running in close high quality reproduction. The chokes may have 
proximity. It would be well to eliminate as тапу а value of 100 henries, and can consist of the 
switches as possible, and to replace the remaining primary and secondary of an intervalve transformer 
ones by those of the anti-capacity type. The two connected in series. А valve having a high 
intervalve coupling switches can be eliminated by amplification factor may be used in the first stage 
bringing the requisite connections to four valve if desired, but it is recommended that the final 
sockets of the anti-capacity type, and constructing valve be of the power type. 

plug-in unita for the various forms of coupling. It is important to connect the input terminals of 
For obtaining the utmost etticiency from a set the amplifier in the correct manner to the telephone 
employing H.F. amplification in any form, no terminals of the valve receiver. The same L.T. 
switches whatsoever should be incorporated with ^ battery can be used for the receiver and amplifier, 
the high frequency portions of the set. but a separate H.T. battery is advisable. 
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PRODUCT 


Experimental work demands reliable 
component parts. If your condensers 
and resistances are apt to vary in value 
during a test, hours of patient research 
may be wasted. 


The moral is obvious ; see that each 
and every component used іп your 
circuits can be relied upon to the full. 


As far as condensers and resist- 
ances are concerned this is a 
simple injunction ; you have only 
to see that they bear the name 


of Dubilier. 


There is а wide range of Dubilier 
Products for you to choose from, 
and we shall always be pleased to 
quote for any condensers, etc., 
required for special duties. 
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No Interaction 


1—4 


View of an R.I. 5-Valve Receiver 
showing 3 transformers in juxtaposition. 


THREE TOGETHER—WITHOUT INTERACTION ` 
The К.І. TRANSFORMER has been universally admitted to be 


the world's general purpose transformer for perfect distortionless аш | 

plification. — Its operation as a result of the special internal сой | 

construction and heavy insulation has an efficiency higher than that ` 

of any other transformer on the market, and the world's general | 

standard fof transformation has been set- as that tof the | 
Е.І STANDARD 


The R.I. has not only perfect operation in itself, but can be 

used in close construction with other К.І. transformers without — 
the slightest interaction, as shown above in the famous RE. 
five-valve receivers. P 


NO DISTORTION—NO INTERACTION 


That means that the R.l.:is the only transformer for YOU. 
See that you ask for an К.І. 
No other transformer will ever satisfy you like-an R.I. 


Ask your dealer. р 
Price 25/- 
Write for the RA. catalogue free on request. 


e 


Radio | Instruments 
12 Hyde Street, Oxford Stre 
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Printed by Sanders Phillips & Oo., Ltd., Chryssell Road, London, S.W.9, 1 
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W.0.2; Sydney, N.S.W., 97 Clarence Street; Melbourne 44» MArket | 

New York, 326 Broadway. 
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Something better in 
Variometer design 


The radio enthusiast who will have none but the latest and most 
efficient components built into his receiver will welcome the arrival 
of this Igranic F type Variometer. 

The great feature of this component is in the stator moulding 
which has been '' skeletonised." Instead of the half stator moulding 
being a solid annular piece, thefouter and inner rings are joined 
by four webs. In addition the rotor winding is self-supporting 
and thus the usual rotor moulding is dispensed with. 


The elimination of moulded material has resulted in a very big 
improvement in efficiency, due to the reduction of self-capacity 
and to the fact that the clearance between rotor and stator windings 
is very small. 


It is ideal for aerial tuning in either crystal or valve sets receiving 
В.В.С. stations, Supplied complete for fixing. 


Price (250-600 metres), 12/6. 


All reputable dealers carry, stocks, 
Write us for List U106, 


IGRANIC 


include : 


Honeycomb Coils, Fixed Condensers, Filament Rheostats, Intervalve 
Transformers, Variometers, Vario-Couplers, Bi-plug Coil Holders, Tri-plug 
Coil Holders, Battery Potentiometer, Vernier Friction Pencils, etc., etc. 


All carry a six months’ guarantee. 


IGRANIC ELECTRIC CO., LTD., 
149 Queen Victoria Street, London. 
Works: BEDFORD. 


Branehes : Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle. ж. cm 
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IGRANIC b Frequency 
Honeycomb High Fi 


(De Forest Patent No. 141344). 
Regd. No. 707,178. 
For extremely efficient high-frequency 
coupling this type transformer is ideal, 
for it overcomes self-oscillation to an 
extent hitherto unknown. А four-pin 
plug is fitted for mounting purposes 
with any standard type of valve holder. 
Made in four sizes to cover wavelength 
ranges from 300-3,000 metres. 
Prices 8/-, 9/6, 11/-, 12/6, according 
to range. 


IGRANIC Type “H.R.” V 

This instrument covers the whole range 
of B.B.C. wavelengths. Stator and 
rotor are of hard moulded insulation 
and winding self-supporting. Tappings 
are so arranged that the first ten 
turns are tapped at every turn—the 
remainder at every tenth turn. Coupling 
continuously variable over wide range. 
Price, with knob, dial and fixing 
brackets, 10/-, 


. IGRANIC Tri-plug Coil Holder. | 
Гог use with Plug Type Coils, it Б 
arranged to take one fixed and two 
movable coils. Finest nickelled fittings, 
instrument finish. Price with stand 
and ebonite operating handles, 9] -. 
Vor panel mounting, 15;-. 


, Independent Units. 
Set of 3 with ebonite operating 
handles and fixing brackets, 8. 


. IGRANIC Bi-plug Coil Holder. | 
Similar in construction to the Tri 
plug type but designed for use with 
two coils. 

Prices with stand and ebonite operating 
handles, 16/6. 

For panel mounting, 10 6, 


ABOUT OURSELVES. 


By THE EDITOR. 


OT often does it occur that we 
consider it necessary to burden our 
readers with what may be termed 
" domestic " affairs affecting the 
organisation and policy of this Journal, but 
there are occasions when such matters may 
be of sufficient importance to provide the 
excuse for taking our readers into our 
confidence and sharing with them the 
satisfaction which we feel ourselves at any 
event constituting a milestone on the road 
of progress and prosperity of the Journal. 
For the benefit of those of our readers who 
have not had a long association with us, 
it is not out of place to make reference to the 


fact that Гле Wireless World is now 
completing its fifteenth volume, having 
been in existence for well over ten 


years, or more than seven years before 
broadcasting was thought of in this 
country. 

The first announcement which we wish to 
make to our readers is one concerning a 
change of proprietorship апа control 
of the Journal. The Wireless World 
hitherto published by the Wireless Press, 
Ltd., has been taken over by Messrs. 
Iliffe & Sons, Ltd., the proprietors of a 
number of highly successful specialised 
publications, including Experimental Wireless, 
The Autocar, The Motor Cycle and ‘The 
Amateur Photographer. This change carries 
with it the guarantce of an entirely inde- 
pendent policy unhampered by any associa- 
tion with commercial or other wireless 
interests. With the further object of 
ensuring that nothing shall interfere with 


this desirable freedom of action, the pro- 
prietors have obtained the consent of the 
Radio Society of Great Britain to transfer 
the obligations of Official Organ of the 
Society from The Wireless World to our 
sister journal, Experimental Wireless. 

Our second announcement relates to the 
future style and character of The Wireless 
World. Commencing with the next issue, 
to be dated February 11th, the outward 
appearance will be entirely altered and 
modernised, the size of the page will be 
increased considerably, with a consequent 
addition to the space available for matter. 
This, together with additional pages, will 
enable us to introduce several new features 
and to extend the scope of the Journal to 
appeal to a wider circle of readers whilst 
sacrificing nothing of the character of the 
magazine in so far as it appeals to present 
readers. 

In short, The Wireless World will in 
future be a bigger, a better, and we 
hope an indispensable journal to all wire- 
less amateurs, with whom we trust we 
may include a very large number of pro- 
fessional wireless workers who are amateurs 
at heart. 

Next week, therefore, you should look for 
The Wireless World in a new cover, but at 
the old price, and although there will be a 
minimum of 100,000 copies issued, make 
sure of your copy by placing an order with 
your newsagent at once. We mean to 
introduce The Wireless World to every 
wireless amateur, and we hope you, our 
present readers, will help us to do so. 


CRYSTAL 


EVERAL requests have been received 

from readers for an article giving 

details of a crystal or valve detector 

panel to match the instruments 
described by the author in The Wireless 
World and Radio Кеше: of April 13th, 
May 28th and August 13th, 1924. The 
following description of a suitable unit has 
therefore been prepared. 

А study of the two-circuit amplifier 
(April 30th, 1924) and the two-valve high- 
frequency amplifier (August 13th, 1924) will 
show the reader that they were not designed 
as instruments for a unit system, as the 
order in which the batterv and telephone 
terminals are placed is not the same. Ви 
this slight drawback does not prevent one 
from making up an efficient and useful 
receiver with the addition of the panel to be 
described. 

A scale drawing of the panel is given in 
Fig. 2. It will be seen that the height of 
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—VALWVE 
DETECTOR 


UNIT. 


This unit may be 
attached to any 
low frequency am- 
plier and to a 
high frequency am- 
pliher if desired. 
Itis a particularly 
simple unit, being 
easily made and 
operated. 


Ву К. Н. Cook. 


2256 САРА 1 LAURI 


this is 9 ins., to match the other panels, and 
the width is 6 ins. These dimensions make 
the panel-of a size that will give a compact 
instrument without overcrowding the com- 
ponents. 

On the left-hand side is a row of terminals 
to match those on the right of the H.F 


mE 


HT. WT. 


Fig. 1. The theoretical connections of the panel. 


FEBRUARY 4, 1925 THE WIRELESS WORLD AND RADIO REVIEW 


LL 
TA 
(5 9; 
4% 


% 


se 
v x LJ | 
, 


р | 
8 


| 
| 


593 


А view of the back of the panel. 


6” ИШИН 


Fig. 2. Details of the panel. A, drill 3/16” dia. ; 
B, drill 5/32” dia.; С, drill 5/32” and countersink 
for No. 4 В.А. screws; D, drill 1" dia. 


panel; this allows short connecting wires to 
be used if desired. On the right of the 
instrument is another row of terminals to 
match those on the left, and one for the 
output (telephones) and battery terminals. 

As may be seen from the photograph and 
figures, a valve holder, filament resistance, 
grid condenser and leak, a two pole change- 
over switch and a crystal detector are 
mounted on the panel. There are also two 
terminals for the wires to the reaction coil. 
When no reaction is required, these terminals 
must, of course, be short-circuited. 

The theoretical diagram of Fig. 1 shows 
quite clearly the connections of the apparatus, 
and the circuit when a valve or crystal is 
employed as the detector. 

The instrument is easily constructed. 
First true the panel to the dimensions given 
in the figure. This is a standard size, and 
so can be bought already trued. 'If the panel 
has not been rubbed down this should be 
done, using medium carborundum cloth. 

Next mark out and drill the panel, using 
the drawing of Fig. 2. It is advisable to 
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mark the position of holes with a scriber and 
not a lead pencil. When the lines and drilling 
centres are marked with a scriber very 
accurate work can be done. 

Finally assemble and then wire the 
receiver. The layout is so simple that no 
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clearance between them is clearly shown by 
the photograph of the back of the panel. 
When the wires are arranged in this manner 
there is very little possibility of them 
accidentally making contact with опе 
another, and the ample spacing tends to 


Fig. 3. The wiring diagram. 


difficulty should be experienced in assembling 
or wiring. The wiring diagram of Fig. 3 
shows the connections. All the wires are 
carefully soldered after having first been 
bent to the required shape. Тһе neat 
arrangement of the wires and the ample 


high efficiency. When soldering wires to 
the grid leak be careful not to have the iron 
too hot, or the leak may be spoiled. 

The method of connecting the unit to the 
components mentioned above will be quite 
clear from the marking of the terminals 
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A view of the set. 


AN AMATEUR 


used by Mr. Gerald 


— 


N the last day of my visit to the 
amateurs in Canada a short while 
ago, I happened to express a wish 
that I should like to take a set 
back on the boat and listen to the amateurs 
оп ту way home. That well-known amateur 
C 2 BN, Mr. Miller, of Montreal, sald he 
would make me one. Someone produced 
the condensers, valve holders, a transformer, 
and the other accessories, and another found 
a cabinet, and very soon the set was com- 
pleted and roughly calibrated on € 2 BN's 
aerial. 
The set is shown in the accompanying 
photographs, and the connections are given 
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On the left is the variable condenser tuning the closed circuit coil. 
Тһе next knob, which is smaller, controls the coupling of the aerial and secondary 
coils, while the third knob is for adjusting 
two filament resistances, and the telephones are connected to the 
right of the set. 


SHORT WAVE SET. 


A description of the receiver employing a ''Low-loss " Tuner 
Marcuse, 
American and Australian Amateurs. 


TEE LLL LL 


G 2 NM, 


the reaction coupling. There are 
terminals on the 


for the reception of 


PUL 


in Fig. t. From the diagram of connections 
it will be seen that the set has a valve detector 
and one stage of low frequency amplification. 
The aerial has a coil L, connected to it, 
consisting of a few turns of thick wire 
tied together, and to an ebonite spindle. 
A knob is attached to the spindle in order 
that the coupling with the closed circuit 
coll may be adjusted. The large coil, 
marked L,, is wound basket-weave fashion 
with No. 16 D.C.C. wire, and has a tap 
which consists of a clip soldered to the wire. 
This coil is tuned with a variable condenser 
C,, and is connected to the grid-hlament of 
the detector through the usual grid con- 
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denser and leak. A V.24 valve is employed 
as the detector. The reaction coil is mounted 
in the same way as the aerial coil, and consists 
of a few turns of medium gauge wire tied 
together. It may be seen in the photograph 
between the V.24 valve and the secondary 
coil. 

It should be noticed that the components 
are well spaced. The tuning condenser is 
well away from the coils, and there is a 
space of two or three inches between the 
secondary coil and the reaction and aerial 
coils. A remarkable feature of the set is 
the ease with which it oscillates over the 
whole range—50 to 275 metres—with only 
one tapping, and with no dead spots such 
as one frequently meets with. 

There is nothing remarkable іп the 
low frequency amplifier, which has the 
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Fig. 1. Connections of the receiver. L, is the loosely 
coupled aerial сой; L,, the reaction coil; Ls, the 
tapped secondary coil; C,, the tuning condenser ; 
RC, the grid leak and condenser; C, the by-pass 
condenser, and T the intervalve transformer. 


A view showing the arrangement of the set. 


coil, closed circuit coil and reaction coil. 


usual intervalve ‘transformer, shunted by 
a small fixed condenser. І 

Unfortunately the ship coming home was 
very full, and І did not have an opportunity 
of using the set on the ship’s aerial. А 


Looking from right to left we have the tuning condenser, aerial 
Then the detector valve and the transformer and valve for the 
L.F. 


stage. 


temporary aerial was rigged up, but I was 
very much bothered by interference from 
the ship’s motors. The set has been in 
almost constant use since my return from 
Canada and receives signals from all countries. 
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THE PANEL. 


HE ebonite panel should be filed 
to IO ins. by 8 ins. by }in., апа 
have the components mounted on 
it as indicated in Figs. 4 and 6. 
Mount the Clix sockets and plugs first, then 
the fixed condenser, and then the remainder 
of the components, putting the coil on last. 
Details of the connection strips are given in 


CONSTRUCTING THE COMBINED 


RYSTAL RECEIVER AND WAVEMETE 


In the last number the author discussed the design of the instrument and 

described the construction of the coil. 

are given below, together with instructions for operating. The particularly 
neat arrangement of the instrument is shown by the photograph. 


(Continued from page 568, January 28th issue.) 


By W. 
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Тһе remaining constructional details 
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Fig. 5. The buzzer shunt consists of a num- 
ber of turns of Eureka wire wound on a piece 
of ebonite rod about rin. long by $in. 
diameter. The correct number of turns are 
found by experiment, as explained below. 


CONSTRUCTION. 
The components are mounted on a panel 
of ebonite measuring Io ins. by 8 ins. by 1 in. 
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leakage between the sockets connected to 
the coil may materially lower the efficiency. 
The arrangement of the parts may be seen 


from the photograph, the lay-out of the panel 


given in Fig. 4 and the wiring diagram of 
Fig. 6. It will be seen that on the left of 


CLIX PLUGS 
AND SOCKETS 


PM. ЖӨКЕ, GN 


THE WIRELESS WORLD AND RADIO REVIEW  FExBRUARY 4, 1925 
` Good quality ebonite should be employed as 


capacity 0-002 microfarads and the shunt 
for the buzzer are also mounted on the under 
side of the panel. A connection strip with 
three terminals (A,, A; and E) is secured to 
the back edge of the panel, and another strip 
with two terminals for the telephones is 
secüred to the front edge of the panel. 


" 


Aq Ag E, TERMINAL STRIP 


e v 


CRYSTAL 


і ғ 


poc 4 —- + 


R—T 
SWITCH 


/4. 
| TELEPHONE TERMINAL 
STRIP 


10” 


Fig. 4. Scale drawing of the top of the instrument showing the position of the parts. On the left we have 
the buzzer, the Clix sockets and plugs connected to the basket-weave сой, and the socket for a loading сой; 
on the right the crystal detector, the variable condenser, and the 4 receive-tranamit " switch. 


the panel is the tapped coil, the coil socket 
and the buzzer. On the right of the panel is 
the detector, tuning condenser, switch and 
buzzer battery. A telephone condenser of 


no : > 
| e, — жекен à 
yE т——фт J. | 
еге ew Ж ALL 4% 
E 5e 38 | Tu 
Fig. 5. Details of the pieces of ebonite which carry 


the terminals for the aerial and earth connections, and 
for the tele phones. X zm Drill 5:32-in. dia. T Tapped 
No. 6 В.А. х 5,16-in. and let. into edge as shown. 


The materials required are as follows : 


I Ebonite panel, roins. by 8ins. by ] in. 

I Ebonite strip, 3 ins. by 1 in. by $ in. 

I Ebonite strip, 2 ins. by rin. by gin. 

I Variable condenser, capacity 0-0005 
microfarad (Sterling square law type). 

I Fixed condenser, capacity 0:002 micro- 
farad. 

I Coil socket. 

I Highnote buzzer (such as the Ericsson). 

6 Clix sockets. 

2 Clix plugs. 

I Crystal detector. 

I Switch, two-pole, two-position. 

I Battery (two dry cells). 

5 Terminals. 

I Reel of No. 18 D.C.C. copper wire. 

Small quantity of resistance wire (No. 

26 or 28 Eureka wire). 
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Connecting wire (bare tinned No. 18 


copper). 
I Containing case to suit. 


WIRING. 

The wiring connections are given in 
Fig. 6, where the coil, connection strips, 
buzzer and switch, are shown to the side of 
the panel for clearness. The wiring is 
particularly easy and straightforward. Con- 
necting tags are used when possible, and 
No. 18 tinned copper wire is employed. It 
will be found easier to solder the taps from 
the coil to the Clix sockets if the coil is 
unmounted and held a short distance from 
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this particular case of three-ply wood and 
ordinary deal, finished off with a coat of 
stain. 


USING THE INSTRUMENT. 

To receive the short wavelength broadcast 
transmissions, connect the aerial to A, and 
the earth to E, and short circuit the contacts 
of the loading coil socket. With the switch 
in the “ receive ” position, put the wavelength 
plug in the socket connected to the end of the 
coil, and the detector plug in the socket 
connected, say, to turn 58. Roughly set the 
detector and tune in a signal. Then care- 
fully set the detector, and find by experiment 
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Fig. 6. The wiring diagram. The connection strips, loading сой socket, buzzer and tapped сой, are shown 
removed from the panel for clearness. 


the panel. The tappings can be straightened 
when the coil is put back in position. 


THE INSTRUMENT CASE. 
A drawing of the box employed is given in 
Fig. 7. It is of simple construction, and in 


the best position for the detector plug. The 
coil and condenser will tune a normal aerial 
between 250 and 500 metres without setting 
the condenser in the series position below 
about 0:0002 microfarad. To tune in 
signals of longer wavelengths, such as 5 XX 


600 


remove the short-circuiting plug from the 
loading coil socket and insert a plug-in type 
coil. For 5 ХХ а No. 100 or 150 coil may 
be employed. Connect the condenser in 
parallel by joining A, and E with 
a wire, and connecting the aerial to 
A, and the earth to E. 

High resistance telephones should, 
of course, be employed with a crystal 
receiver, and the best aerial and 
earth that can be made. 

When the instrument is to be used 
ase а wavemeter, short-circuit ter- 
minals A, and E, and put the switch 
in the “ transmit” position. The ! 
telephones and detector are then ~ 
disconnected from the coil, and the 
buzzer and battery are connected 
across the coil. Sparking at the 
contacts of the buzzer тау be 
reduced by adjusting the resistance 
of the shunt. It is a good plan, 
therefore, to find by experiment the 
best value for the shunt. А usual 
shunt resistance is 20 ohms, corresponding 
with a length of 15 ft. of No. 28 Eureka wire. 

Instead of exciting the circuit to be tested 
by holding the wavemeter near the circuit, 
it is easier and productive of better results 
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if a small coil of about 5 turns of insulated 
wire is connected by flexible leads to the 
terminals A, E, and this coil held near the 
circuit to be excited. This inducing coil 


Fig. 7. А sketch of the box of the instrument, which 
is of simple construction. 


should be made quite rigid by binding with 
tape or string, and the connections wound 
quite tight into a flexible lead in order that 
its electrical constants shall not change 
with use. 


THE GREENLAND RADIO STATIONS. 


EFORE very long it is expected 

that Greenland will have in opera- 

tion an entirely new system of 

wireless stations. Plans for such a 
scheme had been made prior to the war, 
but during the world conflict these had to be 
laid aside. At the conclusion of hostilities, 
however, plans were revised and the pre- 
paratory work resumed, with the result that 
during the Danish royal visit to Greenland 
in 10921, wireless connection was first estab- 
lished between the King's ship on the West 
Coast of Greenland and the International 
Telegraph Service. 

The stations now nearing completion are 
situated at Julianchaab, Godthaab, and 
Godhavn, on the West Coast, and at 
Angmagssalik on the East Coast of Green- 
land. The contract has been in the hands 
of the Danish Radio Company. 

The Julianchaab station, constructed on 
the Poulsen-Arc system and employing a 


power of 5 kilowatts, has an aerial oi the 
umbrella frame type suspended from a mast 
some 250 feet high, surrounded by six smaller 
masts. This station has been designed 
specially to communicate with the Faroe 
Islands, a distance of more than 1,300 miles. 
Of a smaller type are the stations at Godthaab 
and Godhavn, which will cater only for local 
traffic and will use a power of à kilowatt. 
The East Coast station at Angmagssalik, 
erected at the special request of the Danish- 
Icelandic Committee, is primarily intended 
to transmit meteorological reports for the 
benefit of fishermen and should prove of 
great value іп providing warnings of 
approaching storms. 

The greatest obstacles in the construction 
of the stations have been their isolated 
situation and the difficulties of transport 
over the vast distances involved, in addition 
to the fact that work of this kind is impossible 
during the winter. О.І, V. 
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The author of this article is in a position 
to discuss the relative merits of British 
and American components in an 
authoritative manner, as he has spent 
a good deal of time in the States. It 
would appear that while British sets are 
superior in many respects, the British 
manufacturer does not produce so many 
useful devices for the amateur and 
home constructor. 


By N. P. VINCER-MINTER. 
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N view of the fact that the regulations 

restricting the holder of a broadcast 

licence to the use of British-made sets 

and components came to an end with 
the new year, it is not out of place to consider 
briefly what effect this is likely to have on 
British sets and components. 

It will undoubtedly lead to a large influx 
of foreign manufactured goods, and as by 
far the largest amount is likely to come from 
America, it would be well for us to consider 
in what respect, if at all, American sets and 
components are superior to those manu- 
factured in the United Kingdom. 

It may be said definitely, in the first place, 
that taken as a whole, British sets and com- 
ponents are superior to those manufactured 
in the U.S.A., both in quality of workmanship 
and in quality of reproduction. Nobody 
who has listened to the reproduction of music 
and speech on both a high-class American 
and a high-class British set would be the 
least doubtful which to purchase; in fact, 
it may be said that even a moderately good 
quality British set is to be preferred, from 
the musician's point of view, to the very 
best that America produces. 

This is not so much due to the fact 
that American manufacturers are lacking in 
skill in the design of good transformers, etc., 
as to the mentality of the American people. 
Anybody who is intimately acquainted with 
modern American music, or has had the 
opportunity of comparing the performances 
of average quality orchestras to be met with 
in theatres and restaurants in the two 
countries will readily understand the true 
reason why the quality of reproduction in 
British sets is so greatlv superior to that in 
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BRITISH AND AMERICAN RECEIVERS. 
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The Bestone 5-valve receiver with built-in loud 
speaker and battery compartment. 


those which emanate from the U.S.A. 
Indeed, the performance of ап orchestra 
which would be considered but mediocre in 
England is usually termed “ highbrow ” on 
the other side of the water. The same may 
be said of wireless sets and loud speakers, 
particularly the latter. Turning to the other 
side of the question, however, it must be 
admitted that from the point of view of 
selectivity, sensitivity, ease of control and 
variety—not to mention artistic appearance 
—the palm must be awarded to the Ameri- 
cans. Тһіѕ 1 also explicable by means of the 
mentality and environment of the American 
people. The average American possesses a 
strong trait in his character for going one 
better than his neighbour, and in the matter 
of wireless, this exhibits itself in the form of 
logging the largest possible number of 
stations. It must be remembered that even 
here in England, the first question that the 
prospective buyer of a valve set usually asks 
is whether the set is capable of receiving 
aH the B.B.C. stations and some continental, 
thus indicating a desire not only to be able 
to receive a// the transmissions from his own 
country but some from foreign countries 
also. Owing to geographical size, this desire 
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is fairly easily met in the case of the English- 
man; but the American who also exhibits 
the same desire, only in a more pronounced 
form, must possess a far more sensitive and 
selective set to fulfil this purpose. When one 
considers the vast size of the United States, 


where often а man may be living surrounded ` 


on every side for a thousand miles by his 
own country, the very bad atmospheric 
conditions, especially in the southern states, 
and the large number of stations operating 
on a comparatively narrow band of wave- 
lengths, it is not to be wondered at 
that the Americans are far ahead of this 
country in producing sets in great variety 
of really selective and sensitive “ DX ” 
capabilities. 

From the point of view of artistic appear- 
ance also, American-made sets show a marked 
superiority over those made in this country. 


In this respect we are not referring to the - 


hundred guinea type of cabinet set, whose 
artistry cannot, of course, be denied, but to 
the ordinary type of good quality set which 
sells at prices ranging from {20 to {40 or 
thereabouts. 

The typical American type of set, where 
the valves are mounted behind the panel in 


a rather elongated form of cabinet, presents: 


a far more pleasing appearance than do the 
sloping panel type or even the upright type 
where valves are behind the panel. The 
American set, with its false bottom enabling 
the whole of the “ works " to be withdrawn 
and stood independently on the table, is 
also far better from the point of view of ease 
and efficiency in wiring. It is gratifying to 
note that some British manufacturers have 
already realised this point. One has only 
to glance through the advertisement pages 
of any of the American radio journals to 
note the large number of really efficient and 
attractive-looking sets at not unreasonable 
prices, to be acutely aware of how much 
greater is the range of choice accorded to 
American purchasers. Although, of course, 
some of the claims made in these advertise- 
ments are typically American, it must be 
admitted that on the whole the sets are 
highly efficient. 

The cabinet work of the average American 
set, particularly the low priced ones, is 
usually much better than that which is to 
be found in English sets. The cabinets are 
usually robust, and the general finish 
superior. 
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SHORT WAVE SETS. 

There is undoubtedly a very great need on 
the British market for efficient sets for low 
wavelengths from fifty up to about two 
hundred metres. The Americans are very 
much to the fore in this respect, and there 
are a great number of really efficient low 
1055 sets to be had for this very interesting 
band of wavelengths. British manufacturers, 
on the other hand, are very much behind the 
times in this respect ; the general idea which 
appears to exist among them is that the use 
of the ordinary standard design of set 
employing plug-in coils is all that is necessary. 

It would be all to the good, therefore, if 
some of the more progressive manufacturers 
in this country broke away from conventional 
design and evolved something that was not 
merely somebody else's set ‘dished ар” 
in another form. 


COMPONENTS. 


Turning to the question of components, 
the general quality, with one or two glaring 
exceptions, is, as ме have mentioned 
previously, superior to American made com- 
ponents, but the same cannot be said from 
the point of view of variety and ingenuity. 

With regard to valves, we have nothing to 
fear from the Americans. British-made 
valves are on the whole far better than any 
foreign manufactured valves, more especially 
those valves designed specially for low 
frequency amplification. British valves are 
more efficient technically, are longer lived, 
and are, comparatively speaking, to be had 
in a far greater range of characteristics than 
those in America. Another important factor 
is that they are infinitely cheaper, which 
fact, of course, must not be taken to indicate 
that they should not be cheaper than they 
are. There is, however, a great opportunity 
for an enterprising British manufacturer to 
produce a good “ soft ” valve for rectification 
purposes, for there is undoubtedly a big 
demand for them, especially among single 
valve users who have to rely upon Dutch 
manufacturers for this product. In America 
some quite remarkable results have been 
achieved on single valve sets with soft 
valves requiring an anode voltage of about 
20 volts. 

Turning to low frequency transformers, 
the British-made article again exhibits a 
very marked superiority. Indeed, the per- 
formances of some of the cheaper variety 
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of American transformers would bring a 
blush to the cheeks of even the most hardened 
junk manufacturer in this country. 

Loud speakers are another instance in 
which we lead and others follow, or at least 
attempt to do во. There are, of course, one 
or two makes of high-class British loud 
speakers to be obtained in America, but 
these cannot be classed as of American 
design. The quality of reproduction in the 
average American loud speaker 15 very 
raucous. Any foreign visitor walking through 
a high-class radio store in New York during 
broadcasting hours has no need to be informed 
of this fact; in fact, the particular make of 
loud speaker, which is usually designated as 
the last word in tonal purity in America, 
would scarcely find a place in the average 
'" middlebrow " household in England. The 
inferiority of the American loud speaker is 
especially marked in the cheaper brands, 
and for five dollars it is possible to purchase 
an instrument whose performances are, as 
its makers truthfully assert, unparalleled. 


GADGETS. 

Having said this, however, it must be 
admitted that the American “ radio-fan ” 
has a far larger range of components and 
useful “ gadgets ” at his service than 15 the 
case with the English amateur, apart from 
the fact that there are many indispensable 
components in which America holds first 


This receiver has four valves, including one stage of high- 
frequency amplification. The loud speaker is built in, and 
there is room for the batteries. One knob tuning is employed 


to tune the aerial and Н.Е. circuits. 


place from the point of view of quality. By 
far the most important of these is variable 
condensers. So far as we are aware, there 
is not a single variable condenser on the 
home market at the present time which can 
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truthfully be said to compare favourably with 
a high-class American article. The first 
point which strikes one on examination of an 
American condenser of first class quality is 
its extremely robust construction. It is un- 


The Radiola Super-Heterodyne Receiver. 


doubtedly a real “ engineer's |оБ,” and is not 
reminiscent of a “ made-in-Germany ” toy, 
an aspersion which cannot altogether be 
withheld from a great many  high-class 


English condensers. One can insert one of 


these condensers into а set with a definite 
feeling of assurance that after many months' 
or even years' usage the plates will 
not touch nor in any way get out 
of alignment. The Americans also 
produce some most excellent vari- 
able condensers having a geared 
movement enabling very fine tuning 
to be obtained. These gears are not 
merely stamped out and roughly 
assembled but are very precisely 
machined. From actual experience 
it can be said that the presence of 
this gearing does not in any way 
reduce the electrical efficiency of the 
condenser ; in fact these condensers 
are electrically as well as mechanic- 
ally sound. The variable grid leak, 
another small but important com- 
ponent, is another item which has been 
brought to a great pitch of efficiency 
and reliability in America, the usual design 
being of the "'fixed-variable" type, in which 
a number of fixed grid leaks of definite value 
are placed in series with each other by means 
of a rotary switch. The variable portion of 
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the leak is, of course, in series with this, and 
as it has only a range of 1 megohm, very fine 
adjustment of grid potential can be obtained, 
as it requires very many turns of the “ knob " 
to cover the 4 megohm range. 

Another component which has been greatly 
neglected in this country is the variocoupler. 
This extremely useful and neat component 
is in almost universal use on the other side 
of the water, and it would be an excellent 
thing if it were possible for the British 
public to obtain these in greater variety. 
We are fairly well supplied with variometers, 
but even here there is much room for im- 
provement in the design of low loss formers. 

One particular component for which there 
is a very great need in this country is a low 
loss tuner unit for short waves of from 
50 metres upwards. In America it is possible 
to obtain these units in great 
variety of design, the usual design 
consisting of askeleton-wound aerial, 
secondary and reaction coil, mounted 
very efficiently, with a marked 
absence of metal spindles and such 
like absorbers of energy on these 
very high frequencies. It is greatly 
to be regretted that these cannot 
be obtained in this country. Com- 
plete Reinartz tuning units for incor- 
porating into sets are also grcatly 
the vogue among American manu- 
facturers. Complete L.F. amplifying 
units mounted on a rigid framework 
for incorporating into multivalve 
cabinet sets are also to be had. 
With the exception of the trans- 
former, it may be said that the design of 
them is excellent. 

The variety of reasonably priced lead-in 
tubes and earthing switches to be obtained 
on the other side is greatly in excess of those 
obtainable in this country. With the ex- 
ception of a few highly priced ones, these 
components seem quite unheard of in this 
country, the usual article supplied by the 
local dealer being a flimsy article with nuts 
of quite inadequate size and ebonite tubing 
of doubtful quality. 

Aerial masts are a further instance in 
which we are sadly deficient. It should be 
possible to obtain jointed masts for aerial 
erection at reasonable prices, but this is 
certainly not the case at present. 

A very important point, to which it is 
gratifving to note that British manufacturers 
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are at last paying some attention, is that of 
ebonite, it now being possible to obtain good 
quality ebonite in standard sizes. In America, 
however, it has been possible for the past 
three ycars to obtain good quality ebonite or 
bakelite, either matt or polished, each piece 
of ebonite being enclosed in a sealed envelope, 
thus obviating any possibility of the panel 
being scratched whilst in the possession of 
the dealer. 

The question of cabinets also might 
receive attention, the average cabinet sold 
to amateurs usually being constructed very 
flimsilv of three-ply wood and French nails, 
and polished either in a very inferior manner 
or merely stained. 

It is possible in New York and other 
American cities to go into any reputable 
radio store and ask for a complete set of 


А four-valve receiver by the Michigan Radio Corporation. 
This set has one stage of high frequency, detector, and two 
stages of low frequency amplification. 
with a self-contained loud speaker, and there is ample room 


Тһе set із equipped 


for the batteries. 


parts to construct the set described in such 
and such a radio journal, and in return one 
will be handed an attractive cardboard 
box containing the complete set of parts 
according to the author’s specifications, the 
parts being arranged in boxes in a similar 
manner to sets of Meccano parts. Many 
manufacturers also make up boxes of parts 
to construct sets according to their own 
design, the box containing blueprints and full 
instructions, in addition to the complete set 
of parts. 

Attractive accumulator cases are further 
items which might well be introduced into 
this country, the usual practice over here 
being either to hide this article under the 
table out of sight or to place a rather dirty 
and unsightlv-looking crate next to ап 
otherwise neat outfit. American accumula- 
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tor manufacturers usually supply attractive 
mahogany boxes for their accumulators, these 
boxes being fitted with terminals, of course. 
When it is desired to remove the accumulator 
for charging, the box is opened and the 
accumulator is removed in an inner crate 
complete with carrying handle. High tension 
batteries are similarly housed. 

Many components obtainable at almost 
every radio store in America are quite 
unknown here. Among these are “ vario- 
transformers," which are complete units 
consisting of an efficient Н.Е. transformer 
with variable coupling between primary and 
secondary, and with a variable condenser 
incorporated into the unit. Complete neutro- 
dyne transformers to cover a specific band 
of wavelengths and oscillator coupling units 
and intermediate frequency amplifiers for 
incorporating in ''super-hets " are further 
instances of this nature. 

Another small but ingenious component 
to be obtained over there is what is known as 
the “ plug-adaptor." When one possesses a 
set using plugs and jacks for 'phone con- 
nections, it often happens that one desires 
to try another pair of telephones or loud 
speaker, and a difficulty arises owing to the 
fact that the extra pair of telephones are not 
fitted with a plug. In America it is possible 
to purchase plugs whose '' handle " consists 
of a small flat platform on which are mounted 
two or more pairs of terminals, thus allowing 
telephones not provided with jacks to be 
connected. Other plugs may be obtained 
containing spring clips into which the tags 
of the telephone may be quickly inserted. 

There are a large number of very ingenious 
and necessary little components such as the 
foregoing which тау be obtained at almost 
any radio dealers in America, but which are 
quite unobtainable over here. Taken on the 
whole, it is mostly in the matter of these 
small but extremely ingenious and well 
made “ gadgets” in which the American 
manufacturer excels. Of course it may be 
argued that the British amateur is capable 
of constructing most of these ''gadgets " 
himself, many of them being far more 
ingenious than the American-manufactured 
article, but that is not the point ; the British 
amateur is also quite capable of constructing 
a set equal in efficiency to the best manu- 
factured set on the market, but this cannot 
be taken as an argument for offering no 
complete sets for sale in this country. 
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It therefore behoves our home manu- 
facturers, if they do not desire to unduly 
“feel the draught " caused by the possible 
advent of an avalanche of American com- 
ponents, to set their house in order in this 
respect. That they are capable of producing 
as good and even better sets and components 
than the American is undoubted, but it 
possibly needs an impetus such as the opening 
of the British market to American goods, in 
order to rouse them from their lethargy. 

It is earnestly to be hoped that we shall 
not have a flood of foreign junk components 
dumped on the home market, as American 
and Continental junk is on the whole far 
more “trashy " in design and manufacture 
than anything the British junk manufacturer 
has evolved, even in his most inspired 
moments. 


LOOK FOR THE NEW 
COVER NEXT WEEK 


COLOURFD WIRING DIACRAM 


This is an illustration of the new cover design 

for the next issue of the Wireless World. 

In our Editorial of this weck we refer to the 

changes which are to be incorporated in this 
new series of the Journal. 
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READERS' 


PRACTICAL 
IDEAS. 


This section is devoted to the publication of ideas submitted by readers 
and includes many devices which the experimenter will welcome. 


Coil Holder with Slow Motion Adjust- 
ment. 


N the accompanying diagram a method 

is given for constructing a two-coil holder. 
Coil holders are somewhat expensive and 
by following the design given a con- 
siderable saving in cost may be effected. 
For critical adjustment a double movement 
is provided, and it will be seen that 
one holder can be rotated whilst the other 
is operated through Meccano gearing. 


dq» 


A home-constructed two-coil holder. 


The angle pieces are made up from No. 16 
gauge brass, while the rods are Meccano 
spindles. The base is a piece of jin. or 
iin. hard wood, as is also the block which 
carries the pivotted holder. The pivot is 
a length of 4 B.A. studding screwed tightly 
into the wood block, and allowing the 
ebonite holder to rotate fairly stiffly. If 
desired, a handle can be attached to the 
rotating holder to eliminate hand capacity. 
Flexible leads are taken to four terminals 
to pick up connection with the remainder 
of the receiving circuit. 


The reader will find that this coil holder 
is both simple and inexpensive to make up 
and with it most critical adjustment can be 
obtained. T. C. 


Mounting Grid Leaks. 

T is not always realised that crystal cups 
| suitable in size for clamping on to 
the ends of grid leak resistances. Crystal 
cups are obtainable with a centre hole 
in the base which provides for mounting 
on the underside of the panel, and with 
screws which normally clamp the crystal 


-in position. 


The method of using a pair of crystal cups 
is shown below, and it will be seen that a 


CRYSTAL CUP 


Using crystal cups for making contact with a 
grid leak 


screw has been inserted into the end of the 
lower one to carry a tag to which a soldered 
connection can be made. G. N. 
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Terminating the Aerial. 


N adjustable method of aerial termina- 

tion is much to be preferred to the 
usual arrangement in which a portion of the 
wire is bent back and twisted either round 
the down lead or the aerial itself. With 
the end of the aerial made off by twisting 
it is not an easy matter to regulate the 
tension so that the aerial hangs reasonably 
taut. 


Adjustable aerial termination. 


The diagram shows an easily constructed 
aerial adjustor. It is made up from a 
piece of ebonite (C) drilled with four holes 
through which the aerial wire (B) passes. 


HM. d 


Winding Single Layer Coils. 


ELOW is shown a simple device for 
constructing single layer tuning coils. 
The arrangement will be seen to consist of a 
ratchet screwdriver clamped to the bench 
by means of two blocks of wood and carrying 
a wooden cylinder on its stem. <A suitable 


А сой winder making use of a ratchet action 
screwdriver. 
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handle may be secured on to the end face 
of the wooden cylinder. | 

The ratchet adjustment is set so that the 
handle can only be rotated in one direction 
and as a result the wire passing from the reel 
on to the former cannot run slack. 

The wooden cylinder should be made 
to a suitable size to meet general require- 
ments, and the formers may consist of 
cardboard or ebonite tube. А set of 
cylinders of various sizes should be con- 
structed, and if sketched out the job can be 
passed to a wood turner who will make 
them up quite cheaply. 

D 


To Save Your Valves. 


FLASH lamp bulb let into the instru- 
ment panel in no way detracts from 
the appearance of the set, and may save 
pounds by preventing ¥filament burnouts. 


А flash. lamp connected in the high tension battery 
lead will prevent the valve filaments from being 
destroyed by accidental contact with the plate socket. 


The bulb is mounted on the panel 
and is connected in the positive lead from 
the H.T. battery. Accidental misconnection 
will only result in the destruction of the bulb, 
which can be replaced for a few pence. 

A section of the instrument panel is 
shown, and the bulb A may be either screwed 
into the ebonite or a suitable holder C 
fitted. B is a piece of brass spring which 
makes reliable connection with the centre 
lamp contact, whilst D is the H.T. lead to 
the receiving apparatus. E А, 
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handled and remarkably effective. 


Hu HEREDI T RELATA ER E 


ЕЛ ШШ P PANT LB 


HE following notes were suggested 

Бу an article in Гле Wireless World 

and Radio Review for September 

19th, 1923, bv W. James, on 
“ Short Wave H.F. Amplification." Though 
no claim is made for novelty or originality, 
it is hoped they may interest experimenters. 
They are an attempt to applv the electro- 
static method of coupling, without the 
attendant disadvantages introduced by self- 
oscillation and instability where tuned 
circuits are used. No real advantage other 
than selectivity is gained when employed 
only as a one-stage high frequency amplifier. 


THE PRINCIPLE OF THE CIRCUIT. 

The series circuit suggested in Fig. 5 of 
the before-mentioned article is repeated 
as Fig. І. 


Fig. 1. 


The principle of the circuit. 


In this, BC is the series resonant circuit. 
It is suggested that the condenser C should 
be of small capacity, t.e., below 00001 aF. 
In practice it was found that the amplifica- 
tion obtained varied. considerably with the 
value of the condenser C, even over quite a 
small range of wavelengths. Furthermore, 
the choke A through which the H.T. was 
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STABLE H.F. AMPLIFICATION WITH 
SELECTIVITY. 


The author describes a circuit for high-frequency amplification which is easily 
As will be seen, an uncommon circuit is 
emploved. 


By J. SOMERSET MURRAY. pmen ita ty 


FEBRUARY 4, 1925 


12 


ШІП 


sil 


t 


fed to the anode, more or less took control 
of the tuning. By that I mean that when 
reaction was applied to the tuned circuit D 
and the set tuned to a strong carrier wave, 
it would oscillate when detuned in the direc- 
tion of the optimum A of A. It would 
perhaps have been more stable if the choke 


Fig. 2. 


A modification of Fig. 1. 


used had been of resistance wire, but this 
was not tried. The actual choke used was 
180 turns of 30 D.S.C. wound оп a jin. 
ebonite former. However, it showed that 
the choke played too important a part in 
the tuning for results to be really satisfactory. 

The next step was to tune the circuit 
BC by a parallel condenser across В; and 
the circuit when redrawn 1s shown in Fig. 2. 

In the actual test circuit, C was 0:00005 uF 
maximum and D 0:0005 uF maximum. 
The same choke was used. When C was 
very small, 7.e., 0-000015 or so, a tendency to 
self-oscillate was noticed, and at the same 
time variations in C called for variations in 
D, if the wavelength was to be kept constant ; 
but above a certain value, signal strength 
and tuning remained constant over à 
considerable range of variation in C. 

A receiver. was constructed. embodving 
this principle for two stages of H.F. ampli- 
fication. While instability was ‘noticed if 
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C was again made very small, for values 
above 0-00004 uF the set could be made 
perfectly stable. 


ANALYSIS OF THE CIRCUIT. 

When examined closely the circuit is 
seen to be very similar to Fig. 6 in Mr. 
James' article, shown here as Fig. 3. 

Actually the onlv difference is the em- 
ployment of an auto-coupled transformer 
Тұ in place of T,T, as shown in Fig. 4. 


Incidentally this accounts for the variations . 


in tuning when C is small. 

However, C may also be considered as an 
electrostatic coupling condenser between 
the H.F. potentials across AF and the tuned 
grid circuit. In fact before the value of 
C is decreased so much that it seriously 
affects tuning conditions a loose-coupling 
effect is noticed ; selectivity is increased to 
such an extent that, quite apart from any dis- 
tortion which may or may not be introduced 
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selectivity with more amplification, reaction 
may be employed on the tuned grid circuit 
and a larger value of C inserted. This set 
works quite satisfactorily both as regards 


O+HT, 


Figs. 3 and 4. In Fig. 3 a tuned transformer te 
employed, and in Fig. 4 a tuned auto-transformer, 


selectivity and stability. The great advan- 
tage is that it enables the valves to be used 
with a considerable normal negative grid 


нт 


Fig. 5. Тһе final circuit used by the author. 


by reaction, the set acquires a very low 
pitch; this disappears when C is made 
larger, and the increased purity 15 ас- 
companied by atmospherics. То obtain 


voltage without introducing external damp- 
ing to counteract self-oscillation. The cir- 
cuit emploved by the writer is shown in 


Fig. 5. 


RUSSIAN AMATEUR HEARD. 


Sooner or later the amateurs of Russia were 
bound to make themselves heard in Western 
Europe and this has apparently been accomplished 
for the first time by a transmitter in Novgorod. 
His call sign, R- IFL, was picked up at 9.20 


p.m. (G.M.T.) on January 19th by Mr. Marcus 
F. J. Samuel, of St. John’s Wood, London. 

R.1FL was calling CQ on about 110 metres 
with an A.C. note and was heard at R 5 on a two- 
valve receiver 
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“НЕКЕ are three societies іп 
London which specially deal with 
radiation: the Radio Society is 
one, the Röntgen Society is 

another, and the Optical Socicty is a third. 
They deal with radiation from different 
points of view, but they are all primarily 


MATTER AND RADIATION. 


The Presidential Address delivered before the Radio Society of 
Great Britain on January 21st, 1925. 


Ву SIR OLIVER Lonc, F.R.S. 


| ШІ | ON IN їшїн RR ч 


UAC ШШШ 


as the stars do on a clear wintry night— 
innumerable and hopelessly unintelligible and 
confusing. But in both regions law and order 
reign and have been apprehended by the 
human mind. Depend upon it that the 
Universe is intelligible—ultimately intelligible 


concerned with —however com- 
поша КООШ ТҮ Раса. ава 
ether. Optics is Т/І А hopeless it some- 
an ancient times appears. 

seience which The subject of 


speaks for itself ; 
it treats of the 
special kind of 
radiation which 
affects the eye 
and photographic 
plates. Inasense 
the whole gigant- 
ic subject of spec- 
trum analysis 
belongs to it; 
but probably 
that hzsa society 
of its own: it 
certainly has 
disciples and emi- 
nent workers of 
its own who em- 
ploy marvellous- 
ly perfect in- 
struments and 
attain results of 
surpassing accu- 
racy. 
taining of ex- 
tremely well 
defined and com- 
plicated line 
spectra, and the deciphering of their message, 
strike me as among the most remarkable 
and beautiful of the activities of man in the 
physical realm. To the uninitiated eye a 


The ob- ШҮҮ 


Sir Oliver Lodge, F.R.S., the President of 
the Radio Society of Great Britain. 


spectrum analy- 
sis has a past 


Л of considerable 
Yj magnitude, going 
(| back to no less 
ТІ, a person than 
i Sir IsaacNewton. 

If 
f The Röntgen 
^ Society, and the 
| Radio Society, 
I, are new comers, 
| and take up their 
| subject аз de- 
| veloped chiefly 
if through the vears 


у) which have 
if elapsed of the 
у present century. 
They have taken 
hold of facts 

YY) discovered at the 
if” end of the Nine- 
mamma teenth Century, 
Me” and have applied 
them to human 
lite іп а rapid 
and astonishing 
way. They both 
deal with ether pulses, but of how different 
size! One deals with the biggest.waves which 
humanity has generated and used, waves 
exceeding but comparable in size to the 
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aerials which have excited and emitted 
them. The other deals with ether pulses 
of excessive minuteness, smaller even than 
the atoms of matter, the smallest waves 
which have ever been detected and em- 
ployed. 

Everyone knows, however, that the pro- 
perties of ether are so simple and fundamental 
that all waves, of whatever size—whether 
radio waves, or luminous waves, or X-rays— 
all travel at exactly the same pace; and 
their laws of transmission are fairly well 
known. To detect the smallest waves, 
phosphorescent material or photographic 
plates must be used: to detect the inter- 
mediate waves, the physiological instrument 
called an “eye” suffices; to detect the 
largest waves, a rectifier has to be used, 
either a crystal or a vacuum valve, and 
then, by aid of that remarkable invention 
the telephone, they make appeal to the 
human ear. 

It may be said (with some appearance of 
paradox) that we know less about how the 
luminous waves are detected than about 
either of the others. That which goes on 
in the retina of the eye we are very much 
accustomed to, but no complete or satis- 
factory theory has yet been evolved; and 
the subject of colour vision is still a theme 
of controversy. Moreover, though we know 
how to generate radio waves and X-rays, 
we do not yet know how to produce light ; 
nor, save for the eye, have we any satis- 
factory measuring instrument for it. We 
produce X-rays by suddenly stopping 
electrons, flinging them at high speed against 
a target. We produce radio waves by 
setting up electromagnetic oscillations, using 
the two fundamental properties of the ether, 
elasticity and momentum—which Clerk 
Maxwell proved to us were electric and 
magnetic respectively. The electric рго- 
perties of the ether give us the necessary 
recoil, or elastic recovery from the strained 
condition that we call electric charge ; 
and the magnetic properties of the ether 
give us the necessary momentum or impetus 
which enables the discharged current to rush 
past the position of equilibrium and pile a 
charge up in the opposite direction—just 
like the momentum of a pendulum bob or the 
wire of a musical instrument. 

But if we seek to generate light waves, 
neither of these methods suthces ; the waves 
are too small for the one operation, and too 
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big for the other. All we can do, at present, 
is to throw the atoms of matter into the 
confused and irregular agitation that we call 
heat; or in some other way get them to 
clash together (as they do in chemical 
combination), and trust to the properties of 
the atoms themselves to emit waves of 
suitable size—as a bell does when it is 
struck by a hammer. The generation of 
light is still a sort of blindfold method ; 
you make a body hot and await the result. 


Atomic Construction. 

All this is well known; I only remind 
you of it. But the discovery of the electron 
and of the structure of the atom is beginning 
to throw some light even on this process. 
We know now (or think we know) that an 
atom 15 a kind of solar system of electrons, 
in which they are revolving round a nucleus 
іп а certain number of selected stable 
orbits; and we have reason to think that 
they only radiate when they drop from one 
orbit to another. The nature of the orbits, 
and the laws of electron motion in the atom, 
have now heen elucidated, chiefly by the 
genius of Prof. Bohr, of Copenhagen, whose 
theorv has been confirmed to a surprising 
extent and in astonishing detail by elaborate 
spectrum analysis; that is, by exact and 
metrical analysis of the radiation emitted. 
By means of that radiation the electrons 
in different kinds of atoms have been counted; 
the province of chemistry has been invaded 
by physics; and our views as to the con- 
stitution of matter have been immensely 
enlarged and in some respects revolutionised. 

In speaking on matter and radiation one 
cannot but refer, however briefly, to these 
great developments of twentieth century 
physics. But the Radio Society, as such, 
is not concerned with small waves, nor with 
what goes on in the interior of atoms, except 
that it utilises the electrons which are thrown 
off by heated matter to confer rectifying 
power upon a valve. 

Apart from that, a radio engineer deals 
mainly, not with individual electrons, but 
with the crowd of loose electrons which 
exist in а metal; his phenomena and his 
instruments are of a visible and tangible size. 
When he throws electrons into oscillation 
they do not quiver individually like а bell ; 
they surge like a great crowd, rushing along 
and propelling themselves against an elastic 
barrier, the insulating ether. Тһе elasticity 
of the ether throws them back again, when 
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they have reached the end of their journey, 


along a conductor, and they surge to and fro- 


for a time like a panic-stricken crowd. It is 
not panic but magnetism that keeps them 
moving. Their momentum is due to the 
inertia of the ether, in the shape of the 
magnetic field which surrounds them. So 
they rush in a current through their position 
of equilibrium, and pile themselves up at 
the other end of the conductor, to be thrown 
back ‘again by electric elasticity once 
more. Oscillations are always due to the 
interaction or combination of elasticity and 
inertia. 


We in this Society deal, therefore, with 
events on a large scale, involving enormous 
numbers ; just as we do in machinery when 
we deal, not with atoms, but with millions 
and billions of atoms. The number of atoms 
in а piston-rod or а fly-wheel must Бе 
reckoned іп trillions or quadrillions; the 
number of electrons which are surging in a 
wireless aerial is of the same order. When 
we drive machinery we do not attend to 
what the atoms are doing or how they are 
constituted, and when we send out radio 
waves we need not know exactly what the 
electrons are doing. We do not even know 
exactly why they are loose in a metal; 
whether they are wandering about in it like 
a sort of gaseous atmosphere quite detached 
from the atoms, or whether they are quickly 
passed from hand to hand, as it were, like 
fire buckets. For all practical purposes they 
are loose, but no final judgment has been 
pronounced as to the reason of this practical 
looseness. There are many partial theories 
of metallic conduction ; very ingenious, but 
outside our scope to-day. We know that 
even in a metal the loose electrons are not 
quite free of the atoms, because they jostle 
them; they make the atoms shake as they 
rush by, so that a wire conveying a current 
can get red hot. Their energy, therefore, in 
an ordinary conductor is soon dissipated— 
rubbed down into heat. 

But this kind of frictional dissipation does 
not seem essential. If a metal is cooled 
down to near absolute zero, so that its atoms 
are still and quiet—frozen, as it were, into 
position—the electrons are not frozen—not at 
all; they are as mobile as before. But now 
they no longer jostle the atoms ; their paths 
seem clear and open. So that а current 
started in such a metal does not lose energy, 
is not rubbed down into heat, but continues 
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by its own magnetic momentum for hours 
or days, or even a week. 

All this is very instructive for those whose 
business it is to study atomic processes and 
realise what electric conduction is really like, 
but for practical purposes it is not necessary 
to understand or contemplate all that. 
Sufficient knowledge about conduction for 
practical purposes is embodied in the law 
of Ohm, the simple law which says that 
current is proportional to the force which 
propels it—a law quite analogous to Newton's 
second law of motion. In fact, electricity 
obcys many of the laws of matter, and we 
see good reason for that now, because we 
have learnt that matter is electrically 
composed. 


Production of Radiation. 

But how do we generate radiation, and 
what is radiation? Radiation is purely an 
etherial phenomenon: it is a pulsation or 
vibration or quiver or tremor in the ether. 
How can matter generate waves in the ether ? 
A tuning fork can generate waves in air— 
any musical instrument can—but not in 
ether. There is no mechanical connection 
between ether and matter. I have tried to 
carry ether along by spinning a steel disc at 
the utmost speed, and it won't go; there is 
no handle or grip. Mechanical motion and 
ether are independent. There is no viscosity, 
no friction. Howcver dense the ether may 
be—and I hold that it is enormously dense— 
it has no viscosity, and in no way affects 
locomotion. That is why it is so difficult to 
experiment on ; and that is why things move 
so freely. That is why the earth can spin 
for ever, and why the planets can move 
without propulsion and without loss. The 
only link between matter and ether lies, 
not in mechanics, but in electricity and 
magnetism. 

An electric charge is an etheric thing. 
It is concentrated on an electron, that is, on 
a constituent of an atom, but its field extends 
into the ether without limit. Electric charge 
is the connection between the two things— 
the matter nucleus and the ether field—and 
thus we get elastic recoil. 

When a charge moves it develops mag- 
netism ; lines of magnetic force surround its 
path. They, too, arc in thecther. Magnetism 
is wholly etheric; its lines do not end on 
material nuclei—they do not end at all. 
They are closed rings surrounding the paths 
of electronic locomotion ; they are linked on 
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to such paths, they confer momentum. There 
lies the other connection. 

But neither an electric charge nor yet a 
magnetic field generates radiation. You must 
have both, an electric and a magnetic field 
superposed, at right angles to each other. 
Then you get radiation, travelling with the 
velocity of light, at right angles to both. 
This, when properly stated, is called 
Poynting’s Theorem—an outcome of Clerk 
Maxwell’s work. 

How do we get this combination, this electro- 
magnetic combination ? An electric charge 
: is all electric; a steady electric current is 
practically all magnetic. Butif yousuddenly 
change the speed of a moving charge, if you 
suddenly vary a current, if you suddenly move 
or stop an electron, or suddenly reverse its 
motion, then an electromagnetic wave starts 
out. Radiation is produced by changing the 
velocity of electrons—by accelerating or 
retarding them—and in no other way. This 
theory we owe to Sir Joseph Larmor: it is 
developed in his book “ Aether and Matter ” 
(published in 1900). It is the foundation 
of our modern knowledge about radiation. 

In his theory centripetal . acceleration, 
with no change of speed, but only change of 
direction, will do equally well—will equally 
well generate radiation. That I venture to 
doubt; I think there must be change of 
speed. Bohr's theory of the atom certainly 
suggests that, though without explanation. 
I expect to see’ Larmor's theory modified 
in that direction ; but at present what I say 
is unorthodox. 

Meanwhile we know that there is a re- 
ciprocal action ; a sudden jerk of an electron 
generates a wave ; that same wave can cause 
a similar jerk in another electron. All 
this is studied under the head photo- 
electricity : I daresay there will be a society 
some day for the special study of that ; for I 
anticipate it will prove of great importance. 


Photo-Electricity. 

Atoms when properly jostled not only 
emit radiation, they may emit clectrons. 
Any metal, if clean, ejects electrons when 
stimulated by the right kind of radiation, 
that is radiation of the right frequency : 
and to each metal belongs a certain 
characteristic frequency. Metals like gold 
and silver do not lose substance when 
exposed to light, any more than treasury 
notes do: they have to be exposed to X-rays 
before they respond. But light metals 
like potassium and sodium respond to 
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ordinary light; and so, fortunately, does 
something in the retina of the eye. These 
substances fling away clectrons at а 
characteristic speed when they feel luminous 
tremors: and it is to that strange and at 
present hardly accountable emission that 
vision is due; but for this we should not 
be able to see. I doubt very much if the 
electric tremors affect the nerves directly ; 
they stimulate something specially adapted 
to respond to the vibrations. It is as if 
the eye contained three different substances, 
each of which responds to its own particular 
frequency—its own particular length of 
wave; thus giving us the means of detecting 
what our mind interprets as three different 
colours, red, green and violet: of these 
three-colour sensations it is known that all 
colour impressions are compounded. 

But what is it that stimulates the nerves 
at all? І believe that it is the electrons, 


which are thrown off by the atoms with 


considerable violence. The energy with 
which the electron is thrown off depends on 
the substance, and on the kind of light which 
can stimulate that substance; it does not 
depend on the intensity of the light. No 
matter how feeble the light, the response is 
the same: the only difference is that feeble 
light can only stimulate a few atoms, a 
strong light can stimulate a great number. 
But an exceedingly feeble light makes some 
respond, and that is why the eye is so 
tremendously sensitive. The nerves have 
not got to appreciate the ether tremors 
directly : what the nerves feel is the shock 
of the ejected electron, which strikes them 
with a speed of some thousand miles a 
second. This is the theory of vision which 
is in process of being born, and which I feel 
sure contains the clue that has to be worked 
out by physicists and physiologists in 
combination. The eye is like a receiving 
instrument for detecting radio waves of 
extremely short and definite wavelength : 
it was the first wireless receiving instrument 
employed by man; nor by man only, but 
by nearly all the animals. Vision is a 
photoelectric phenomenon. I make that 
rash statement, and say that the burden of 
proof, and especially the burden of disproof, 
rests upon future experimenters. 

Nor do animals alone possess this property. 
Vegetation possesses 1t too: not in the 
form of an eye, for there are no nerves to be 
stimulated, any more than there are in a 
photographic plate: the result in their 
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case 15 not vision but chemical action. The 
stimulus of radiation, throwing out the 
electrons from atoms of matter, causes 
rearrangement among the molecules, chemical 
rearrangement. In any of these photo- 
electric cases the formation of imagés may 
result, that is to say the formation of 
patterns which our mind can interpret as 
images, just as it can interpret the scattered 
spots made by a process block; but the 
formation of images is a secondary result, 
not due to the radiation or the atoms directly, 
but to external optical devices, such as lenses ; 
which alter the distribution of the incident 
radiation, concentrating it in some places, 
and diminishing it in others, so as to give a 
pattern of light and shade, a sort of line or 
spot engraving—it may be of a temporary, 
it may be of a permanent character. The 
formation of the pattern belongs to optics ; 
it is no part of the primary result. 

Vegetation has no optical appliances, and 
there is no pattern. But the green leaves of 
trees and plants contain a substance which 
responds chemically to light, and it is owing 
to this primary chemical response that sap is 
elaborated, vegetable tissue formed, and 
trees can grow. The growth of vegetation 
I believe to be a photoelectric phenomenon. 
And this view is strengthened by the now 
known fact that plants can be stimulated, 
not only by radiation, but by the discharge 
of electricity іп their neighbourhood. 
Electrical stimulus probably achieves directly 
what ether waves achieve indirectly, that is 
to say, a rearrangement of the electronic 
constituents of atoms. 

I made many experiments at one time 
(which have never been published) of the 
photoelectric response of different kinds- of 
plants. Leaves of trees, if insulated and 
connected to ап electroscope, certainly 
become charged, either with positive or 
negative electricity as the case may be, when 
submitted to ultra-violet light. That being 
so, depend upon it that they have learnt, so 
to speak, how to utilise sunshine in this way 
and adapt it to their own purposes. The 
growth of vegetation, like photography and 
vision, is, I believe, а photoelectric 
phenomenon. 

Thermionics. 

Thermionic emission is another branch of 
the subject, one which we owe mainly to 
Professor O. W. Richardson, though it was 
begun bv Frederick Guthrie long ago, and, 
as everyone knows, it has been admirably 
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applied by Professor Fleming and others in 
the rectifying valves, which are now almost 
domestic implements in many homes. 

Thermionic emission, though analogous to 
photoelectricity, is rather different ; it is not 
so exact and economical and precise a 
process. Heat is an irregular jostling; the 
atoms are thrown into vibration or clashed 
together, and the result is that a hot body 
not only radiates, but throws away electrons 
too. The electrons flung off from a hot 
body do not seem to emerge with any 
characteristic velocity, but with every kind 
of velocity. It is more like the emission of 
atoms from the surface of a warm liquid, 
or indeed from any liquid—the process 
known as evaporation. 

There appears to be nothing electric about 
ordinary evaporation; it seems like a 
mechanical process. Some molecules are 
jostled and pitched out, while others enter 
and take their place ; evaporation and con- 
densation are always going on. When the 
atmosphere is thoroughly damp, evaporation 
does not cease ; it is only balanced by equal 
condensation. It is just like radiation in 
that respect. In a room of uniform tem- 
perature the objects in it are in equilibrium, 
not because they cease to radiate, but 
because they receive as much as they emit. 
Radiation is going on from every piece of 
matter, until it is at absolute zero. An 
evaporating liquid may emit more molecules 
than it receives; in that case it will be 
losing weight. It may receive more than it 
emits ; in that case it will be getting heavier. 
But the interchange is continuous. So it is 
in radiation. The interchange between 
matter and ether is always going on. Every 
piece of matter is emitting waves and also 
receiving them. If it emits more than it 
receives it is getting cooler; if it receives 
more than it emits it is getting warmer. 
Unless, indeed, it makes use of the received 
radiation for chemical or other purposes, so 
that the energy takes some form other than 
that of heat. 

Thermionic emission is a kind of electrical 
evaporation. In your vacuum valve you 
keep the filament hot in order that electrons 
may evaporate from it. Above it you keep 
a positively charged anode, not hot at all, 
which is ready to receive electrons, but not 
to emit them. So the stream can only go 
in one direction; hence you get an action 
like that of a valve. А valve is something 
that lets a procession through one way, but 
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not the other; like a mouse-trap, or the valve 
of a pump. Hence, with such a valve, you 
can rectifv the oscillations stimulated by 
received ether waves, accumulating all those 
of one sign and rejecting those of opposite 
sign. Some crystals are able to do this 
without a vacuum, for reasons best known 
to themselves; and so you have crystal 
rectifiers, which you can use as receivers in 
the process of converting the fearfully rapid 
ether pulsations into the moderately rapid 
vibrations which сап be utilised by a telephone 
and which affect the ear as a more or less 
musical note. 


Radio Telephony. 

But, as all the members of this Society 
know, Dr. Lee de Forest saw a way to 
improve Fleming's vacuum valve by intro- 
ducing a regulator of traffic in the procession 
of electrons, in the shape of a grid ; that is 
to say a sort of policeman who sometimes 
stops the traffic and sometimes lets it 
through. And by this means he enabled the 
valve to do more than rectify, to do more 
than would suffice for dots and dashes of the 
Morse code ; the grid enabled or compelled 
the electrons to follow every fluctuation, to 
give all the peculiarities appropriate to 
different kinds of musical instruments, to 
follow with precision the consonants and 
vowels of human speech, and to reinforce or 
magnify their strength. 

It is a very simple device, one that seems 
natural enough now: just as the telephone 
is a very simple invention. The marvel to 
me is, not so much that the electrons can 
be controlled and made to follow all the 
infinitely various modifications of speech and 
music, but that an iron plate can do it. 
Al| that the iron plate really does is to 
vibrate as it is compelled ; big, small, quick, 
slow— whatever the forces inflicted on it 
are—it responds to them all. There are a 
few it doesn't like: it fails to discriminate 
clearly between “f” and “5”; but for 
the most part it responds with precision. 


It does not attempt any analysis ; it imparts. 


to the air all it gets: and whether we are 
reciting Shakespeare or reproducing the 


imagimations of Beethoven, they have to- 


exist for a time in the curious mechanical 
inorganic. unintelligent unconscious form of 
quivers in an iron plate апа condensations 
and rarefactions in the air. No analysis 15 
attempted till it reaches the ear: there in our 
head we have a receiving organ to which is 
imparted these same vibrations; but as- 
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sociated with the drum and its mechanical 
mechanism is a marvellous instrument, the 
inner ear, which analyses the movements 
into its components and imparts the appro- 
priate stimulus to the fibres of the auditory 
nerve: it analyses the acoustic vibrations, 
as the eye analyses the optical vibrations : 
one is an air instrument, the other is an 
ether instrument. 

But whence comes the interpretation 2 
How do we get back from this confusion of 
movements (which in the intermediate 
stage is nothing but movement), how do we 
get back to the ideas of Shakespeare or 
Beethoven? Here we leave the ground of 
physics and physiology : we enter on the 
domain of psychology, and, as far as I know, 
we have no clear answer. All we can say 
(or at any rate all I can say) is that if our 
minds are superior to those of animals and 
savages, if thev are not hopelessly beneath 
the scope of the mind which formed those 
conceptions, then somehow or other our 
mind is stimulated to receive some fraction 
of them, and to realise something of their 
creator's intention. We are, as it were, 
mechanically, or it may be electricallv 
(which is the same thing), put into touch 
with minds greater than, but in some respects 
like our own. And thus it is that, on a 
lower level, ordinary human speech and 
intercourse is all conducted. Mind can 
speak to mind, but (as some think) onlv 
through the intervention of mechanism. 

That is a position that can be controverted 
—a controversy upon which I do not now 
enter. I only point out that the ordinary 
process, to which we have grown accustomed, 
contains much that is mysterious, much that 
we hardly understand, very much that is 
astonishing ; and I suggest that a direct 
mental communication, without mechanical 
intervention, may some day seem simpler, 
easier, and more natural. 


Radiation Possibilities. 

Now let us go back to the connection 
between radiation and matter, and to the 
electric units of which matter is composed. 

Electric units are not all of one sign: 
they are positive and negative. There are 
electrons and also protons. When they 
come near together they tend to neutralise 
each other's outside influence; that is 
why ordinary matter is electrically neutral. 
A little friction will disturb and separate 
them, but they will get together again as 
soon as they can. Whenever they approach 
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each other, falling together, they radiate, 
for their speed is obviously changing. The 
more violent the clash, the more vigorous 
the radiation. Do they ever actually in- 
extricably clash, and annihilate each other ? 
It is not known that they ever do; there 
seems to be something that keeps them apart, 
though they get very close together. Things 
on the earth seem too staid and quiet 
to allow of an actual destructive clash, 
or anything like mutual extermination. 
But the operation is conceivable, and as we 
now know that some of the stars have a 
temperature to be reckoned in millions of 
degrees, strange and violent things may be 
going on there. Perhaps some day they 
will be made to go in a laboratory, on a very 
small scale. 

We can at least contemplate the process 
and ask what would happen if they did; 
the answer is clear enough. The two 
opposite charges would vanish in a puff 
of radiation; all that would persist of 
them would be their energy; there is no 
destroying that. The energy would be 
no longer localised in specks of matter, 
but would be travelling across space with 
the speed of light ; it would now wholly and 
obviously belong to the ether. This process 
it is to which astronomers make appeal for 
the intense radiation from stars, and 
especially the unimaginably intense radiation 
in their interior, which distends them by its 
pressure as a football bladder or a motor- 
tyre is distended by the compressed air 
inside. lt is not compressed air in the 
stars, it is compressed light; the pressure 
of light may become enormous, though 
here we have the utmost difficulty to detect 
it. Anyhow, some special process has to be 
imagined to account for solar or stellar 
radiation of this violence, enduring without 
perceptible loss for millions and billions 
of years. | 

But if the units of matter thus clash and 
destroy each other, matter must be dis- 
appearing. There is conservation of energv, 
there is no conservation of matter. What is 
matter at one moment may become radiation 
at another. Dr. Jeans tells us that the sun 
loses 4,000,000 tons of matter every second. 
That is the rate at which is is radiating ether 
waves—converting matter into ether energy 
and radiating it away. The data are simple 
enough, the arithmetic is easy, anyone can 
check the calculation. Four million tons a 
second it is. Of it the earth receives the 
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equivalent of about two and a-half hundred- 
weight a minute; but the earth radiates 
nearly as fast as it receives. Four million 
tons a second sounds a lot, but it makes no 
perceptible difference to the sun. It can go 
on expending itself at that rate for millions 
of centuries without any obvious change. 
[n time, of course, it must exhaust itself and 
fade, but that time is not yet. 

Much more might be said on that subject, 
but not now. What I want to ask 15, 
is there any reciprocity about this process ? 
Matter can turn into radiation. Can radia- 
tion turn into matter? I surmise that it 
can, but not under ordinary conditions. 
I guess that the waste radiation careering 
through space from all the innumerable 
suns and tbrough innumerable millenniums 
must have some result. І imagine them to be 
generating matter in the fardepths of space ; 
which matter can then by gravitation fall 
together and reproduce or keep in main- 
tenance the whole material cosmos. I see 
no ultimate dissipation of energy in the 
universe. I see energy passing from matter 
to ether and back again. That process, in 
simple form, we constantly experience— 
emission on the one hand, absorption on the 
other. Energy is always passing from 
matter to ether and back again. The energy 
of matter is called kinetic; the energy of 
ether is called potential. АШ activity is the 
result of  interchange—transference апа 
transmutation of energy. 


Ether Theory. 


But now note that if an electron can for 
any reason have its beknottedness untied 


.and be converted into ether, it must be 


really composed of ether all the time. Ihave 
no doubt that it is. An electron is peculiar 
or modified ether, and so is a proton. But 
electrons and protons together constitute an 
atom of matter, and atoms of matter con- 
stitute the whole of what we see and handle, 
the objects around us, and the planets and 
the stars. Is matter, then, a peculiarity or 
That is exactly 
what I think is the truth. The object of 
physics in the long run will be to explain all 
material phenomena, first in terms of 
electricity and magnetism, and then those in 
terms of ether. I look forward to the time 
when we shall realise that the whole of the 
material universe, and all the phenomena 
we are acquainted with, are ether in different 
kinds of motion. Not locomotion, but 
spinning motion, vortex motion ; the kind ої. 
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motion · elaborated by {һе genius of 
Helmholte. Such a structure for the ether 
began to be considered in an optical con- 
nection by McCullagh, of Dublin, was taken 
up by G. F. FitzGerald, was elaborated by 
Lord Kelvin, and also by Prof. W. M. Hicks, 
ultimately taking a form which has been 
called “ a vortex sponge’’—an incompressible, 
absolutely continuous medium, full of exces- 
sively fine-grained vorticity ; able to trans- 
mit transverse waves, and presumably able to 
be modified here and there into the peculiar 
configurations which we have not yet fully 
learnt to understand, but which we have 
named electrons and protons. 

- There is more to be said, though probably 
I have now said enough, and have taken you 
rather far from the daily exercise of wireless 
signalling, about the recent developments of 
which you know quite as much, and probably 
more than I. But I should just like to say, 
briefly, that there is reason to believe that 
the ether is not only of enormous density, 
but also is under a gigantic pressure, 
109 dynes per square centimetre, and that 
this it is which holds the electron together, 
in spite of the self-repulsion of its electric 
charge. Poincaré and Langevin, between 
them, have shown that this theory will 
account for the size of an electron and put it 
in equilibrium. And we know that its 
electric ficld accounts for its apparent mass. 
What we do not yet understand is the 
remarkably greater extra mass of the proton. 
Why should that be 1,840 times as heavy as 


an electron? What does this number, 
1,840 or 1,845, mean? Is it really an exact 
number? I think it must Бе. I make а 


guess that the electron is hollow, an ether 
` vacuum, its electric charge just compensating 
the pressure and preventing collapse. That 
guess can be justified if an ether vacuum is 
allowed. What has become of the material 
extracted? I guess that it has been jammed 
into the nucleusof the proton, and that some- 
how it is going to account for the strange 
and at present empirical number 1,845. 


Conclusion. 

I leave you in a region of speculation. 
There is no time to justify or elaborate these 
suggestions ; some are not ripe for elaboration, 
others are. It is true that modern physics 
contains a great deal of inevitable specula- 
tion, but it is not rash and random specula- 
tion; it is all of the nature of working 
hypothesis based upon half-understood facts, 
and it clamours to be tested by experiment 
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and observation. Speculation is com- 
paratively useless until it can be made 
definite, so that it can be tested; but if it 
suggests experiment it 1s of high value. 
Indeed, we cannot do without it unless we 
are pursuing the regular course of orthodox 
dynamics, which, as you know, in the hands 
of Newton and his great disciples carried 
us very far, but which has now begun to 
show signs, not of weakness, but of lacune, 
gaps, or interstices, which it is our business 
to fill up. A framework or scaffolding 15 
a most useful structure, but it does not 
pretend to be the complete edifice. It does 
not fill in the minuter details. In physics 
we do not deal only with the gross and 
tangible things which affect our senses; 
we seek to penetrate the atoms, we enquire 
into the properties of the connecting medium. 
Matter is excessively porous, here a particle, 
and there a particle, with great spaces 
between; it is not really the continuous 
substance it appears. When we deal with 
the infinitely small, dynamics begins to 
fail us; mew and extraordinary entities 
force themselves on our attention. Predicates 
have to be quantified in a new and unusual 
sense. Matter resolves itself into dis- 
continuities, and these are unintelligible 
without a continuous ether uniting them. 

There is any amount to say about the 
ether, but not now. All we are concerned 
with now is its power of transmitting waves. 
That alone shows that it has metrical 
properties. These waves are intimately 
associated with matter; we have recently 
learnt how to produce and how to detect 
them. Most of us leave the production to 
others ; we only annoy people when we emit 
them—they call it howling—but reception 
is easy. You hang out a material wire, 
containing lots of loose electrons, in the 
ether of space, and straightway the waves 
are collected and brought into the house. 
Whether you detect them or not, there they 
are. Like many other things amid which 
we live, we might be ignorant of them. We 
should know nothing about them had we 
not taken the trouble to receive them, 
to prepare means, and to listen in, as an act 
of faith. 

Whether as generators or as receivers, 
it might be said that the whole object of 
this Society is—a better understanding, and 
a more efhcient utilisation, of the recently 
discovered and fundamental connection be- 
tween Matter and Radiation. 
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A Stable Super-Heterodyne Receiver. 


HERE are several advantages to 
be derived by using a resistance- 
coupled high-frequency amplifier 
in а super-heterodyne receiver. 
Suitable resistances are quite cheap, they are 
easily connected in the circuit, and no diffi- 
culty is experienced in securing effective 
amplification, provided a reasonably high 
wavelength is employed. Perhaps the most 


OH.T. + 


important of the advantages, from the point 
of view ot telephony, however, is the fact that 
such an amplifier does not distort the signals 
when properly adjusted. 

Distortion may, of course, be caused by 
sharply tuned circuits. When tuned circuits 
are employed and the amplifier is adjusted 
to a fairly high wavelength, such as 10,000 
metres, distortion due to the sharpness of the 
tuned circuits is almost bound to be caused, 


Fig. 
frequency couplings. 


resistances. 
resistances and C, R, the grid condenser and leak of the 


more especially when the signals аге 
strengthened by employing reaction. The 
higher notes are weakened, and the resulting 
speech or music is low toned. When anode 
resistance couplings are employed, this type 
of distortion does not occur, provided the 
values of the resistances, grid condensers, 
grid leaks and grid bias are correctly chosen. 

It would therefore seem to be ideal to 
employ a resistance-coupled amplifier, but it 
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1. A super-heterodyne receiver having mixed high- 
L, L, are chokes, and R, anode 
С and В are coupling condensers and 


second detector. 


should be remembered that the amplification 
obtained is not quite so high as when a 
well-built transformer-coupled: amplifier is 
employed, and that a higher anode voltage 
isrequired. Theamplification can be brought 
up to the desired level by adding another 
valve, and the cost of the extra anode battery 
is practically negligible compared with the 
expense of the valves themselves ; but there 
is another serious drawback. А resistance- 
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coupled amplifier is usually noisy ; that is, 
there is a background of noise which is 
usually of sufficient intensity to spoil mode- 
rately strong signals, and to render the 
weaker signals unintelligible. The noise may 
be reduced considerably, and some of the 
advantages of this form of coupling retained 
by employing mixed couplings, as indicated 
in Fig. 1, where two of the anode circuits 
have resistance couplings. With this ar- 
rangement noises are not amplified to any 
great extent, the circuit is stable, and usually 
does not give trouble through self-oscillation. 
Further, there are only the two circuits to 


н.т.” 


н.т.” 
О 
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amplification, and there is nothing to prevent 
one from doing this with satisfactory results, 
provided care is taken in choosing the 
components employed, and in properly 
arranging them in the circuit. It should be 
remembered that the wavelength of the 
H.F. portion of the circuit is considerably 
higher than many are accustomed to deal 
with. For instance, if the wavelength of the 
H.F. amplifier is 10,000 metres, the ftequency 
is 30,000 cycles, which compares with an 
average frequency of about 750,000 cycles 
for broadcasting, and the highest audible 
frequency of about 7-10,000 cycles. 


H.T. + 


HT. + 


9. A transformer coupled set with one stage reflexea (7. ( 

0*00025 ; C, Ooo] : С 2*() : ( 0*005 : 
= 0'005; C, 0:001; Т, T, high frequency trans 
and Кз low fre QUency transformer. 


Fig. 
00005 ; C, 
C. = 0:005; С, 


formers ; 


be adjusted to the same wavelength, namelv 
L, and L,. 

This type of circuit does not appear to be 
extensively employed, partly, I think, because 
its advantages are not sufficiently well 
appreciated. It is one which I can recom- 
mend from experience with several super- 
heterodyne receivers. Probably only those 
who have tried to stabilise an amplifier with 
three stages (four circuits) of tuned trans- 
former or tuned anode amplification appre- 
ciate the difficulty in preventing howling and 
in cutting out long wavelength interference. 


Reflexing a Super-Heterodyne Receiver. 
Many of the commercial super-heterodvne 
receivers have one or two stages of reflex 


I have tried the circuit of Fig. 2, having 
the values given in the caption, with satis- 
factory results. Onlv one stage is shown 
reflexed, as usually distortion is produced 
when a second valve is so connected. A 
second stage, of course, may be usefully 
employed to strengthen weak signals, but 
when the signals are of good strength I prefer 
to emplov an additional valve of the power 
type as an amplifier. 1f a valve having ample 
emission and a low impedance is employed, 
the quality and strength are usually verv 
much better than when a second valve of 
the Н.Е. amplifier is reflexed. It is. of 
course, advantageous to reflex the valves 
when filament and anode current hawe to be 
kept at as low a value as possible. 
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КПКА, the well-known Pittsburg broadcasting 
station, is reported to have been heard in the 
Bismarck Archipelago, north of New Guinea, a 
distance of over 9,000 miles. 


ж ж ж ж 


The new broadcasting station at Moscow transmits 
on a wavelength of 1,200 metres and employs a 
power of one kilowatt. 


# ж ж ж 


Мг. R. L. Royle, of Palmers Green, Tendon; 
effected two-way communication with Australian 
3BQ on January 20th. 


Ф $ + ж 


A listener at Jesselton, North Borneo, claims to 
have heard the chimes of Big Ben broadcast from 
2 LO. 


ж ж ж ж 


Major Н. Lefroy, J.P., who was prominently 
associated with Army wireless during the war, has 
been appointed a director of Marconi’s Wireless 
Telegraph Co., Ltd. 


* * * * 
The Director-General of the German Railways, 


Herr Oeser, states that wireless telephony apparatus 
is to be installed on all express trains. 


ё * ж ж 


ENGLISH ANNOUNCEMENTS FRQM PORTO. 
RICO. 


That announcements from WKAQ, the San Juan 
broadcasting station, Porto Rico, are made in 
English as well as Spanish, has been discovered by 
Mr. K. R. Crawshaw, a Halifax reader. Unless 
reception is very clear, however, it is quite easy to 
imagine that the whole announcement is in Spanish, 
states Mr. Crawshaw, owing to the strong Spanish 
accent. WKAQ, which operates оп 360 metres, 
was picked up by our correspondent on а three- 
valve receiver (1— v—1). 


MR. FLEWELLING'S SHORT WAVE TESTS. 

Daily transmissions on 64 metres are being 
carried out by Mr. Е. Т. Flewelling (9 XBG), of 
circuit ішпе, from his station at Chicago. 
Music is transmitted from midnight until 12.30 
a.m., followed by C.W. and telephony until 12.45 
a.m. Mr. Gordon Ritchie, of Glasgow, states that 
he received faint music. from 9 XBG оп 
January 13th. 


HEARD IN ALL CONTINENTS. 


In having his signals picked up in South Africa, 
Mr. Е. І. Hogg (2 SH), of Highgate, is now able to 
claim that his transmissions have reached every 
continent. The South African amateur who 
received 2SH towards the end of last year is Mr. 
L. G. Hughes, of Johannesburg, who describes the 
experience іп an interesting letter. 2 SH was first 
heard on 120 metres but has subsequently been well 
received on 90. 

According to Mr. Hughes, very few British 
amateurs can be heard in Johannesburg, whereas 
little difficulty is encountered in picking up quite 
a number of Americans, As in all tropical countries, 
atmospherics are the bane of the wireless man in 
South Africa, and Mr. Hughes states that he can 
draw sparks } in. to } in. long when manipulating the 
earth switch ! 

At the time of the above transmission, Mr. Hogg 
was employing a power of under 80 watts with 
raw А.С. 


MIDDAY RECEPTION OF U.S. 


Mr. S. K. Lewer (6 LJ), of West Hampstead, 
states that he has recently been receiving signals 
from many of the Ist District American amateurs 
as late as mid-day; he has also heard them as 
early as 6.30 p.m. 


SCANDINAVIAN TRANSATLANTIC TEST. 


A morning test between American and Swedish 
amateurs, organised by Radto-Bladet, and under the 


. control of the Anferican Relay Radio League, was 


carried out from 7 to 9 a.m. on Sunday, February 
Ist. The Americans undertook the transmission 
side of the test, whilst the Scandinavians endeavoured 
to ''log " as many Americans as possible in the time 
at their disposal. 

The checking arrangements were in the hands of 
the A.R.R.L. and we understand that two prizes 
are being awarded, one to the American who was 
most widely heard, and one to the Scandinavian 
amateur who picked up the greatest number of 
American stations. The result of the test. has yet 
to be announced. 


AUSTRALIA WORKED DURING ECLIPSE. 


During the recent solar eclipse some very fruitfu 
experiments were carried out by Mr. E. J. Simmonds 
(2 OD), of Сеггага`ѕ Cross, Bucks, in the course of 
which һе succeeded in communicatinz with 
Australian З BQ and in picking up signals from 
New Zealand, 4 AK. This, of course, was during 
the afternoon, whereas the usual times for receiving 
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Australian and New Zealand amateurs are the 
early evening and early morning respectively. 

From 2 p.m. onwards 2 Ор sent out regular 
signals at intervals of ten minutes, with a special 
code word which was changed with each trans- 
mission. These transmissions were received by 
Capt. Arison, of Edinburgh, who compiled an 
interesting graphical record demonstrating that 
signals steadily increased in volume until the 
eclipse had reached its maximum. 
А 3.40 p.m. GHH (Mosul) was heard strongly, 
and at 4.15 p.m., shortly after the eclipse had 
reached а maximum, New Zealand 4 АК was 
heard at a strong and steady strength, but although 
communication was attempted, 2 OD received no 
response. А call came, however, from A 3 BQ, and 
contact was at once established, good signals being 
exchanged. In the course of the conversation, 
3 BQ mentioned that 45 minutes previously he had 
been in touch with U 6 ABK, this also being an 
unusual time for such a communication. The New 
Zealand station was again heard by 2 OD at 4.50 
p.m., working with GHH. 

It is interesting to note that in all cases the 
signals were unusually clear and steady. 

Several other readers picked up Australian 
stations during the eclipse. 


TELEPHONY TESTS FROM SCHENECTADY. 


Simultaneous morse transmission on 100 and 
30 metres is being carried out every Saturday- 
Sunday night by 2 XI, the General Electric 
Company's station at Schenectady, states Mr. J. 
Gordon Ritchie, of Glasgow. The times of these 
transmissions are from 11 p.m. to 3 a.m., and from 
5 a.m. to 7 a.m. Reports, which should be as full 
as possible, are invited, and will be acknowledged 
by radio. We understand that on January 10th 
several English amateurs’ reports were acknow- 
ledged in this manner, including those from 5 DN, 
2 NM and 2 KF. 

2 XL intends “ going on the air " with telephony 
on 100 metres early in the present month, and 
reports on this are specially desired. 


AN OPPORTUNITY FOR PHOTOGRAPHERS. 


Wireless enthusiasts who are also photographers 
wil learn with interest that by arrangement 
with The Amateur Photographer, photographs of 
general wireless interest may be submitted to the 
editor of that journal with a view to their forming 
cover illustrations for The Wireless World. 
Photographs accepted for this purpose will be 
paid for at the rate of two guineas. Details of this 
scheme, which also applies to photographs accepted 
for the inside pages of The Wireless World 
at the rate of half-a-guinea, will be found іп 
the current issue of The Amateur Photographer. 


FRENCH AMATEUR’S TESTS. 


A regular transmitting schedule is being adhered 
to by French YZ, of Colombes, Seine, who transmits 
оп {50 metres at the following times (G.M.T.) :— 
Daily, except Sunday, for thirty minutes, at 2.30 
p.m., 4.30 p.m., 6.30 p.m. and 8.30 p.m. On 
Tuesday, Thursday and Saturday, from 4.30 p.m., 
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till midnight ; on Wednesday, Friday and Sunday, 
from 5 a.m. to 7.30 a.m. 

Reports, which would be much appreciated, 
should be addressed to F. Lecroat, 2 Rue de 
Bournard, Colombes, Seine 


CHEAPER VALVES. 


Our readers will welcome the important an- 
nouncement that the prices of Marconi Osram 
valves have undergone a further reduction. The 
following is a schedule of the new prices, which 
came into operation on February 2nd. 


Present 

Type. List Price. New List Price 

eR 12/6 "uu И 

“RSV” | 12/6 ЕКТІ 

“DER” КЕЛІ? 2. 187. 

“ РЕЗ ” 2. 95. БЕТІ 

“ГЕ4” ей 20:- oa 26/- 

“DES” к. aes .. 80/- 

* DE5B " 35 - .. 80j- 

* DE6 " 25 - 22% 

"LS5" 55,- .. 80; 

Calls дені: 
Eastbourne, Sussex. (January ist to roth.) 
French: 8 BF, 8 Bx. 8 DP, 8 EU, 8 EU, S FK, 8 КОК, & FZ, 
8 GI, ЗСК, 8 RG, R RQ, к RZ 8 SG, 8 UU, SWK, 8 WL, 8 ZB, 
8 ZUE, 8 ZUT. American: 1 BHM, I MY, 2AZY, 2 BGB, 
2CJX, 2WX, 3 ADE, 3 BDO, 8 XB, NKE. Italian: r AM, 
TCF, r: CXM, ıı KX. Dutch: o BU, o MR, о МЕ, о RE. Swedish : 
SMXX, SMZU. Finnish: FN INA. Danish: 7 ZM. Unknown: 
3 СМ, 9 С5, 4 AB, 3 WB. (A. Roach.) 
Felixstowe, Suffolk. 
French: 8 CA, 8CL, 8 COA, CO, SCS, 8 FP, 8 HE, 8 JBL, 


8NC,5RB, 8 RH, B RJ, 3 SSU, к UT, 5 XH, ХХ, В ZW. Dutch: 
o AD, o AZ, o0 CS5,0 МА, о MC, o QR, o RN, oWP,o ZA. American : 


IGB, 1072, 1 TZ, 2 РҮ. Finnish: 3 DV. Canadian: 1 AR. 
Argentine: DA 8. (АП below 200 metres.) (R. T. Frost.) 
Lower Broughton, Manchester. 

French: 8AB, 8 АЕ, 5 AAA, S BV, & CZ, SEM, S FK, 5 GG, 
8GI, 8 GP, 8 GS, 8 SG, 8 SM, 8 SSV, SSSU, 8 UU, R XU, 8ZZ. 
Dutch: o AD, o BA, o КЕ, o LA, о NL, о ZN. Swiss: SMXX; 
Belgian : 4 SS. Danish: 7 ZM, 7GQ. American: 1 AD, 1 AG, 
1 AX, І ANA, r ARE, 1 ARY, 1 АХА, 1 BDT, 1 CA, 1 CM, 1 CEI, 
IERI, 1 HN, tSF, 1 VJ, 2 AG, 2 AW, 2 BY, 2 BM, 2 CB, 2 WL, 


3 CH, 3CBR, 7 BDS, 8 TR. (W. Clough.) 


Cathcart, Glasgow. (January rst to 15th.) 
British: 2 CC, 2 DX, 2 HS, 2 KZ, 2 KW, 
20D, 2 КВ, 2 52, 5 LS, 6 MO, 5 NN, 
6GH, 6LJ, 6NF, OTD. French: 8 AAA, 8 BF, 8 BV, 8 BN, 
8 CS, SDP, 8 ÉN, SEU, SEU, SEM, ВЕС, ЗЕ), 8GV. 
SGN, 8 GK, 8 HS, 8 HSG, 8 MT, У MN, 8 NS, 8 RG, 8 SM, 8 SSU. 


2 NM, 2 NN, 20C. 
5 TZ, 5 ОК, 6 FA, 6 FG. 


8 SSV, ВТК, 8 VP, 8 VTI, 5WAL, 8 WK, SW U. Dutch : о Do: 
o NL, oLL, o RE, o REU, O ZN. Belgian: 4 UC, 4 АХ, 
Swiss: 9 AD, 9 BR, 9LA. tahan: r AM, 1 FC, 1 RE. 
(o—v—o Reinartz, indoor aerial. ) (A. T. Wilson.) 


Whinple, Devon. 

French: 8 AAA, 8 AB, 8 AL, 8 AMZ, 8 AQ, 8 AVF, 8 BAP, 
8 BF, 8 ВО, 8 BP, 8 ВКС, 8 СА. ЗСК, 8 CM, 8 CO, 8 CPP, 8 DKV, 
8 DL, 8 DY, ЗЕМ, 8 EN. 8 EV. 8 FC, 5 FG, 8 FMA, 8 FQ, 8 FY, 
8 GGA, 8 GH, 8 GI, 8GK, 8GO, 4 GP, 8 HS, s HSE, 8 HSM. 


81I, 8JV, 5 LPR, 8NB, ЗМУ, 8 SPR, 8 SSC, 8SSM, 8 SSU, 
8 SSV, 8 TM, 5 UU, 8 WAL, SWK, 8 XR. Belgian: 4AX. 
4 КЅ, 4 55, 4 YG. Dutch: o AA, o GG, o KC, o LL, o MS, o NF, 
o RE, о RZ, oZN. Italian: 1r AM. Swedish: SMZY. Swiss: 
9 AA, o AB. Finnish: 2 NM, 2 NC. Danish: 7QF. British : 
2 ASH, 2 DR, 2 EN, 2 IL, 2 JX, 2 KW, 2 LH, 20D, 2 VQ, 2 WV, 

2 МҮ, 85 CS, 5 MO, s NN, s ОМ, 5 ОК, 5 SA, s VQ. 6 LJ, 6NF. 


(0—v-—o and o--v—r.) 
(G. Е. FitzHerbert.; 


c 2 


6 NH, 6QB, 6 RM, 6 TD, 6 TM, 6 Us. 
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The headquarters of the Kingston and District 
Radio Society are now at Kingston Lodge, London 
Road, and meetings are held regularly on Mondays 
at 8 p.m. On February 9th a Social Evening is to 
be held to which all wireless enthusiasts in the 
district are invited. 

ж * ж * 

A forthcoming visit of Captain P. P. Eckersley is 
announced hy the Ilford and District Radio Society. 
The Chief Engineer of the B.B.C. will speak 
at the Ilford Town Hall on March 26th, the meeting 
being open to the public at popular prices. In 
order to cope with 
the large attendance 
which is expected it 
is understood that 
" Marconiphone ” 
loudspeakers will be 
installed. 

* * ж ж 

On January 22nd 
Mr. J. A. Partridge, 
more familiarly 
known as “2КЕ,” 
gave ап extremely 
interesting lecture 
before the Becken- 
ham and District 
Radio Society, tak- 
ing as‘his subject : 
“ Short Wave Trans- 
mission and Recep- 
tion." Various types 
of aerial, their ad- 
vantages апа dis- 
advantages, were dis- 
cussed in detail, after 
which the lecturer 
dealt with the best 
circuits for pure re- 
ception. The Society is making arrangements to 
hold an exhibition at an early date. А feature 
of the exhibition will be а competition for 


home constructors. 
ж ж * * 


graphed in his “ den.’ 


The manufacture of condensers was treated in 
an informative lecture given before the Tottenham 
Wireless Society on January 16th, by Mr. Hayward, 
of the Dubilier Condenser Co. By means of a series 
of lantern slides the members were able to watch 
the processes of condenser manufacture from the 
mica mines in India to the product as it leaves the 
factory. 


On January 21st Mr. Tracey provided an in- 


structive lecture on “ Net Design and Lay-out,” 
іт whieh useful hints were given as to the best 


Mr. F. L. Hogg (2 SH), of Highgate, London, photo- 


Signals from 2 SH have been 
heard in every continent. as a result, attend- 
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positions for components in different circuits. 
Mr. Tracey raised an important point which is 
often forgotten. In the construction of a valve 
set it is advisable first to decide what type of 
valve is to be used, and then to design the set to 
suit the valve. 

* ж ж * 

The Dublin Wireless Club is conducting a series 
of lectures specially for beginners. 

On Thursday, January 22nd, an interesting 
loud speaker demonstration was given with a four- 
valve receiver constructed by members of the 
club. In order to 
render the wiring 
easily visible the 
components were 
mounted on a board. 
The construction and 
working of the set 
were thus explained 
so as to be under- 
stood by all members. 


* * * ж 


At the fourth 
annual meeting of 
the Kensington 
Radio Society held 
on January = 15th, 
Various useful sug- 
gestions were put 
forward with a view 
to making the 
Soriety’s = monthly 
meetings still more 
attractive. Several 
of these were adopted 
and it is hoped that 


ances will grow. 


FORTHCOMING EVENTS. 


WEDNESDAY, FEBRUARY 4th. 

Institution of Electrical Engineers— Wireless At 6 pm. 
(light refreshments at 5.30 p.m.). At the Institution, Savoy 
Place, W.C.2. Lecture: The Optimum Damping ım the 
Auditive Reception of Wireless Telegraph Signals" By Mr. 
L. B. Turner, M.A., and Mr. F. P. Best, M.Sc 

Research i Peckham. Discussion : 


^ " Rejector 
Circuits." Lecture: 7" Wavemeters.”’ 
THURSDAY, FEBRUARY 65th. 
Luton Wireless Society. At * p.m. At the Hitchin Road Вох" 
School Lecture and Demonstration : © Fault Finding on Wire- 
less Instruments." By Mr. C. S. Duibam. 
FRIDAY, FEBRUARY 6th. 
Sheffield and District Wireless Society. At 7.30 pin. Art the 
Department of Applied Science, St. George's Square. Ordinary 
Mecting. 
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METHODS OF OBTAINING INCREASED 
EFFICIENCY FROM CRYSTAL SETS. 


READER asks for a selective crystal ‘circuit, 

in which each half cycle of the oscillatory 

current in the tuner circuit can be made to energise 
different pairs of telephones. 

We illustrate below a circuit suitable for accom- 


plishing this. Two pairs of telephones are used, апа 


it will be found that, using this method, the signal 
strength in each pair of telephones is equal to that 
in the telephones of a conventional circuit, using 
one pair only. A single pair of telephones may be 
used if desired by connecting each individual ear- 
piece in the position occupied by each pair of tele- 
phones in the diagram. 


0-000534 F 


A special crystal receiver. 


Another method is to employ two telephone 
transformers with their input windings individually 
connected in circuit with one crystal. The output 
windings can now be connected in series with each 
other and with a pair of telephones. When using 
several pairs of telephones in conjunction with a 
crystal set it will usually be found that better signal 
strength will be obtained if each pair of telephones 
is operated in conjunction with a separate crystal, 
the various pairs of telephones and their associated 
crystal all being connected in parallel across the 
tuning inductance. 


EFFICIENCY OF ACCUMULATOR CELLS 
CONNECTED IN PARALLEL. 

READER who is intending to abandon the 

use of bright emitter valves in favour of dull 


emitters of the 2-volt type, has asked whether 
it would be better to obtain large capacity accumu- 
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lators of the single cell type or to connect the three 
cells of a 6-volt accumulator in parallel. Не also 
wishes to know if this type of valve can be con- 
sidered equally efficient to those valves requiring 
4 to 6 volts to operate them. 

It is usually found to be far better to employ a 
separate 2-volt cell to operate these valves rather 
than to utilise the cells of a 6-volt unit connected 
in parallel. The reason is that when cells of any 
type are connected in parallel there is almost 
sure to be а certain amount of inter-action set 
up due chiefly to the varying potentials of the 
individual cells of the unit. This is more noticeable 
in the case of dry cells connected in parallel than 
with secondary batteries. If the cells of a 6-volt 
accumulator are used separately care must be 
taken that all are fully charged before an attempt 
is made to connect them in parallel. Otherwise, 
if one is fully charged and another is not, there will 
be a current discharge from one to the other. 

With regard to dull emitters of the 2-volt class 
it may be said that they are equal in every respect 
to their bright emitter prototypes for all ordinary 
work. Provided that those 2-volt valves, such as 
the D.E.6, which are specially designed for the work, 
are used, they give most excellent loud speaker 
results. 


THE USE oF INDOOR AERIALS. 


ROM time to time we receive requests for 

advice on the best type of indoor aerial to 
employ from readers who, by reason of dwelling 
in a flat or some similar cause, find themselves 
unable to make use of the conventional type of 
outdoor aerial. 

The actual design of aerial which can be used 
depends, of course, on the space which is available 
for the erection of an indoor aerial. Probably the 
most efficient indoor aerial which can be erected is 
that consisting of two widely spaced parallel wires 
stretched in the loft of a house and running the 
entire length or breadth of the building. Usually 
better results will be obtainable by using two widely 
spaced wires than if a greater number of wires with 
closer spacing were employed, but this is, of course, 
a matter for individual experiment. Very often it 
will be found that with an aerial of this type resulte 
obtainable fall very little short of those experienced 
with the conventional type of outdoor aerial. In 
the case of many aerials which one sees erected a 
few inches above a lead roof or running parallel 
and in close proximity to the gutter spouting, 
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better results could probably Бө obtained by the 
use of an indoor aerial. 

In many houses, of course, a loft is non-existent, 
and in these cases an aerial has to be erected 
elsewhere. If possible it should be erected in an 
upper room and be of as great a length as possible. 
Usually it will be found that a long single wire 
tretched the full length of a passage is more 
effective than several short. parallel wires stretched 
across a single room, but here again no hard and 
fast rule can be drawn. Turning to the question 
of more or less “freak `” aerials, such as the use of 
the electric light mains, there is much scope for 
experiment. The results obtained from the electric 
light mains vary so much in different houses that 
one hesitates to go to the expense of purchasing 
one of the special adaptors sold for this purpose 
when it may be quickly found quite useless. This 


GRIO BATTERY 


— auem 
roe 
— 

- 


THE WIRELESS WORLD AND RADIO REVIEW  Fesrvuary 4, 1925 


А Four-VALVE RECEIVER GIVING Соор 
SELECTIVITY AND HisH QUALITY REPRO- 
DUCTION. 


E have received a letter from a correspondent 

living midway betweea three of the B.B.C. 
stations, asking for a wiring diagram of a selective 
four-valve set which will give the utmost. purity 
and which is stable and easily controlled. He wislies 
to use resistance coupling for the L.F. valves if 
possible. 

In order to meet the requirement of good 
selectivity, loose coupling is used, with a switch 
for changing over to direct coupling when required. 
As no high frequency amplification is employed, the 
set will not be unstable when using loose coupling. 
The first L.F. amplifier can be of the type having 
a high M value, such as the D.E.5 B. The final 


HT 


A four-valve receiver having а valve detector and three stages of resistance-coupled low frequency amplification. 


type of aerial can, however, be easily tested out by 
wrapping a piece of tintoil round one of the electric 
globes and attaching it to the aerial terminal of 
the set. It is sometimes found that the use of the 
electric bell wiring gives better results than aie 
obtainable from the lighting mains. Connection 
тау be made to either of the contacts in the 
ordinary electric bell push, and no fear of dumage 
to the bell system need be anticipated. It may be 
found that good results are obtained from the 
telephone system. In order to use this method 
there is no necd to tamper with the telephone 
connections in any way, or otherwise to infringe 
the regulations of the postal authorities. Provided 
that the desk type of telephone is fitted all that 
need be done is to place the telephone on a metal 
tea tray. the tray itself being connected by a wire 
to the aerial terminal of the set. 


valve should not in anv case be of this type, апд! 
very strong signals are expected to be delivered te 
the grid of the second amplitier, this should alse 
be of a type similar to the final valve, but in cases 
where weak signals are being received it may be 
of the D.E.5 B. type. A common Н.Т. (арш 
is given for the first and second amplifiers, but 
separate grid bias is provided, so that if valves? 
the D.E.5 B. and D.E.5 type are used in these 
respective positions, both anode voltages will be 
similar, but with. of course, separate values 0 
grid bias. А switch is provided for cutting out the 
last two valves when headphone reception is desired. 
It is not recommended that the usual grid leak type 
of resistance be used in the anode circuits. Wire 
wound resistances. similar to those described ko 
page 379 of the December 17th issue of this journa 
will be found to give very much better results. 


Ducon Works, 
Victoria Rd, 


North Acton, 
London, W.3. 
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Every serious experimenter ог соп- 
structor should number amongst his 
accessories at least one double-pole 
double-throw switch. 


The uses for such a switch are numerous 
and varied. 


With its aid can be compared the re- 
production from different telephones, 
loud speakers, detectors, transformers, 
circuits or even complete sets, and, since 
the change-over is instantaneous, the 
comparison is far more effective than 
when numerous leads have to Бе 
changed. 


Further uses are those of switching in 
and out steps of high or low frequency 
amplification, changing over from 
"series" to " parallel" adjustments, 
from “ tune "" to “ stand-by,” etc., etc. 


DUBILIER 


PRODUCTS 


“ MINICAP." 


In some of the instances mentioned, a 
small capacity between the various 
contacts of the switch is not harmful; 
in other cases, such as in H.F. circuits, 
it is imperative to eliminate self-capacitv 
wherever possible. 


Ihe Dubilier MINICAP (minimum 
capacity) switch has been designed with 
the object of ensuring that no undue 
capacity effects occur in the switch 
itself. ! 


It сап be mounted оп the panel of a 
set if it is to be fixed permanently in 


‚опе position, or, for experimental work, 


it may be mounted on a separate panel 
of its own and provided with terminals. 
In this way it becomes one of the most 
useful pieces of apparatus on the 
experimenter's benchg 


Price %/- 


ЕСУ ye. em 


Chiswick 
2241-2-3. 
lelegrams— 


1 eie phone 


'" Hivoltcon, 


CONDENSER CO.LTD , Phone, 


London." 
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GUARANTEED TRANSFORMERS 
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RADIO ФЧ) INTERVALVE 
FREQUENCY "MES TRANSFORMERS 


PLUG-IN 


EVERY TRANSFORMER IS OF GUARANTEED EFFICIENCY AND RELIABILITY. TESTS INCLUDING 
MEASUREMENTS AND ADJUSTMENTS OF SELE-INDUCTANCE, MUTUAL INDUCTANCE, AND NATURAL 
AND LOADED WAVELENGTHS ARE MADE ON EACH TRANSFORMER. 


SINGLE OR MULTI-STAGE RADIO FREQUENCY AMPLIFICATION USING THESE GUARANTEED TRANS- = 
FORMERS HAS PROVED VERY SUCCESSFUL IN THE RECEPTION OF 


British, Continental and American Broadcasting. 


THESE TRANSFORMERS FORM AN EFFICIENT COUPLING BETWEEN RADIO FREQUENCY AMPLIFYING 
VALVES, AND MAY BE USED FOR SUPERSONIC FREQUENCY AMPLIFICATION IN SUPER-HETERODYNE 
RECEIVERS. THEY HAVE BEEN DESIGNED SO THAT THEIR OPTIMUM WAVELENGTHS ARE SUITABLE 
FOR BROADCASTING AND OTHER STANDARD TELEPHONY TRANSMISSIONS, SO THAT THEY CAN BE 
USED WITHOUT A TUNING CONDENSER. IN ORDER TO OBTAIN A UNIFORM EFFICIENCY AT ALL WAVE- 
LENGTHS, HOWEVER, A SMALL VARIABLE CONDENSER (OF MAXIMUM VALUE 0:00005 MICROFARAD) 
SHOULD BE CONNECTED ACROSS THE PRIMARY WINDING. 


Wavelength Range | 


| 
| . Optimum — : 
ee . Transformer P . — with a о:00025 mfd.  : 
List NO. | Number. Wavelength Variable Condenser PRICES. 
| 


(metres) (metres). 
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ALL TRANSFORMERS ARE DESIGNED FOR INQ@RTION INTO STANDARD 4-PIN VALVE SOCKETS AND ARE 
ALL OF SIMILAR APPEARANCE BUT САҚ BE EASILY DISTINGUISHED BY THEIR NUMBER. A BLUE 
PRINT SHOWING METHOD OF CONNECTING IN CIRCUIT IS SUPPLIED. 


TRADE TERMS v SPECIAL RATES FOR QUANTITIES ON APPLICATION. 
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